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HOW TO GET “MOST FOR YOUR MONEY” 
OUT OF A BATTERY 


To get the maximum satisfac- 
tory service from your storage 
battery, follow these four points 
of battery care... 


KEEP ELECTROLYTE AT 


PROPER LEVEL. water must be 
added regularly to the battery, particu- 
larly during the summer months when 
evaporation is rapid, in order to keep the 
electrolyte at its proper level—14” to %" 
above the separators. Distilled water is 
preferable, since the continued use of 
water with mineral content will eventually 
damage the battery. Excessive consump- 
tion of water is usually due to overcharging. 


MAKE SURE THAT BATTERY 
IS TIGHT IN CARRIER, Exces- 


sive vibration shortens the life of a battery. 
‘Therefore, it is important to make sure 
that the clamps hold the battery firmly in 
its carrier. If clamps are too tight, the 
battery case will be damaged. 


MOST IMPORTANT OF ALL—GET A 


HAVE TERMINALS CLEANED 
PERIODICALLY. A good battery 


cannot deliver its full power to the elec- 
trical system if the terminals have become 
dirty or corroded. Have terminals, battery 
cables and cable connections inspected 
regularly, and the terminals cleaned, 
when necessary, with steel wool or baking 
‘our battery will serve you 
you longer. 


KEEP BATTERY FULLY 
CHARGED. A battery does not 


store up electricity—it stores up chemical 
energy that is converted into electrical 
energy. A hydrometer reading will reveal 
whether the chemical condition of the 
battery is up to standard. Since this 
standard varies according to the tem- 
perature of the electrolyte and the length of 
time a battery has been in service, let your 
Delco battery dealer help you. Have him 
check your battery regularly, and avoid 
the danger of an undercharged battery. 


GOOD BATTERY TO BEGIN WITH 


Regardless of how much care you 
give to a battery, it won't give you 
good service if it wasn’t designed 
and built right in the first place. 
The engineers who design Delco 
batteries have taken into account 
all the conditions that affect bat- 
tery life and performance—heat, 
cold, yibration, starting, accessory 


Deleo Remy: 


draw, self-discharge, and many 
other factors. They have used the 
information gained through years 
of building batteries for America’s 
leading cars—40% of which are 
factory-equipped with Delco bat- 
teries. For long, dependable service, 
replace with a Delco—at your near- 
by Delco battery dealer's. 


World’s Largest Manufacturer of Automotive Electrical Equipment 
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WHAT DO THEY SAY 
ABOUT YOU? 


No one respects the man who doesn’t 
carry his share of the load. 


In your work, do you lack the training 
you need to hold up your end of the job? 
Do your fellow workers say: “We have to 
do our work, and his too!”’? 


Students of the International Corre- 
spondence Schools are almost always 
respected and well-liked—because they 
are trained to do their jobs well! And 
they're ready for a more responsible job 
when opportunity knocks! 

Think it over! The coupon will bring 
you complete information—show you 
how you can become eligible for a trained 
man’s position. 


BOX 7685-J, SCRANTON, PENNA. 
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Become a Bliss technician in one year—ready 
to take advantage of opportunities in the elec 
trical field. Bliss men, today, fll key positions in 
‘many electrical industries. All received the same 
‘course in fundamental theory and practice. 
Comprehensive training; skil 
‘sive personal guidance. 
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Alice in Wonderland learned: 
“You must run as fast as you 
can in order to stay where you 
are. To get anywhere, you must 
run TWICE that fast.” 

Your own life, today, is like 
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try as hard as you can—as well 
as you can—in order to be sure 
ofholdingwhat youalready hav 
To get anywhere in commerce, 
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success in y 
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Maybe the Time Has Come 
To Harness the Inventors 

FRanxy, I'm getting just a little bothered 
about this ‘idea of harnessing atomic power, 
now that it's being talked of more and more 
seriously. It's bad enough to be burning up 
our coal and oil and 
such like, with known twar wie seas 
reserves rapidly dwin- yiTreeuas paRAswre! 
dling. Maybe when 
they'reall gone, though, om 
the chemists will fig en 
ure outa way tomake =, |" 7 
a substitute—such as 
taking plants, which 
can use the carbon ‘ 
dioxide from smoke- 
stacks, and turning 
the fiber into com- 
bustibles. If so, noth- 
ing’s irretrievably lost. 
But when it comes to busting up atoms right 
and left, what have you got? Just energy, if 
I understand it rightly. Do you eventually 
use up all the atoms? I just can't imagine 
tables and chairs—and people, too, doggone 
{t—made out of nothing more substantial 
than potential or kinetic energy—Y¥. R, 
Miami, 


Who Can Offer Some Ideas 


on This Sound Reasoning? 

‘owners have I heard or read of an at- 
tempt to solve the problem of noise—mean- 
ing all kinds of unwanted sounds—by the 
application of known radio principles. What 
is the matter with 
America’s brilliant en- 
gineers? Perhaps it is 
because my own 
Knowledge of sound 
and radio is so ele- 
mentary that I fail to 
see the impossibility 
of eliminating noise 
with an audio-ampli- 
tying apparatus. If it 
is true that two sound 
waves of identical 
characteristics are in- s 
audible when the con- 
densations of one fill the rarefactions of the 
other, then why can’t a microphone and ap- 
paratus be so constructed that any sound 
‘wave impinging on the microphone would 
either be slowed up or reversed in the appa- 
ratus, so that the sound wave which emerged 
from’ the speaker would balance with the 
original sound wave to create silence? As I 
have said, my knowledge of such things is 
elementary—J. P., Brooklyn, N. ¥. 


JF HIS KNOWLEDGE IS 
ELEMENTARY, WHERE 
DOES THAT LEAVE MED 


FS) 


Proving You Can’t Believe 
Everything That You See 

‘Tuene are several ways of arriving at the 
answer to the isosceles-triangle problem sub- 
mitted by W. E, of Baltimore, Md. One is 
by means of simple plane geometry. Another 
is by trigonometry, setting arbitrary values 
for given lines. Still another is by construc 
tion and direct measurement, and there ai 
probably many other ways. They all give the 
same answer, namely, that the triangle of 
dubious definition is not isosceles, appear- 
ances to the contrary notwithstanding. — 
M. M, Green Bay, Wis. 


This Should Give the Bird 
to the Bothersome Sea Gulls 


Don'r get excited at hearing from this 
neck of the woods; we read your wonderful 


March issue, S. B., Stapleton, N. ¥., 
be stumped on how to 
prevent the gulls from 
setting off the elec- 
tric-eye alarms that 
guard the New York 
free port. Tell him to 

set the alarm to go off BA." 
only if the beam is in- '="* 
terrupted for about 
one which 
would 
to pass through the 
beam. This — would 
work unless the gull 
rode the beam, which 
is unlikely. Another Have two 
beams parallel to each other and about three 
feet apart, arranged so that interruption of 
both beams at the same time would be nec- 
essary to set off the alarm. That ought to 
take care of the gulls and harbor pirates too. 
—T. J, Pine Bluff, Ark. 


WERE NOT ALL HILL~) 
BILLIES DOWN HERE! 


Man Beats the Chameleon 


at Changing Color 

Wuen I read the interesting article on 
color, in your April issue, I was reminded of 
the large number of popular ideas about 
color expressed in common sayings. When a 
man is discouraged, he is blue; when he gets 
mad, he sees red; if he’s afraid to fight, he is 
yellow; to think, he goes into a brown study; 
before he gets experience, he is green; if he’ 
‘a good fellow, he is white; if not, he has a 
black heart; if he paints the town red, he 
wakes up next morning with a dark-brown 


(Continued on page 14) 
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interest you. 
Not a magic formula—not a get-rich-quick 
Scheme—butsomethingmoresubstantial, more practical. 

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn’t it be worgh your while to sacrifice some 
of your leisure in favor of interesting home study—over 
a comparatively brief period in your life? Always pro- 
vided that the rewards were good—a salary of $2,000 
to $10,000? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they can be! 

Why, not, ke so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 


Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then the more difficult ones. If you 
could do this—and if you could turn to him for advice 
as the problems became complex—soon you'd master 
them al 

That's the training you follow in principle under the 
LaSalle Problem Method. 


I F you're that man, here’s something that will 


4101S. Michigan Ave., Dept. 583-HR, Chicago, III. 
Iwant to bean accountant 


Name... 
Address... 


Position... 
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EXTENSION UNIVERSITY 


A CORRESPONDENCE INSTITUTION 


1d me, without cost or obligation, the 48-1 
‘The Profession That Pays,” and fall information about your accountancy training program. 


_ You cover accountancy from the basic Principles 
Fight up through Accountancy Systems and Income Tax 
Procedure. Then you add C. P. A. Training and pre- 
pare for the C. P. A. examination: 


As you go along, you absorb the principles of Audit- 
jing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance. 


‘Your progress is as speedy as you care to make it— 
depending on your own cagerneas to learn and the time 
you spend in study. 

‘Will recognition come? The only answer, aa you know, 
is that success dees come to the man who is really 
trained. I's possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their traininy 
wwith increased carninge—befors they have completed it] 
For accountants, who are trained in prpasieation| and 
management, are the executives of the future. 


Write For This Free Book 


For your own good, don’t put off investigation of all 
the facts. Write for our free 48.page book, ““Accoun- 
tancy, The Profession That Pays.” Ir'll prove that 
accountancy offers brilliant futures to those who aren’t 
afraid of serious home study. Send us the coupon now. 


Over 1850 Certified 
Public Accountants among 
LaSalle alumni 


book,“‘Accountancy, 


Oheeaaciors Sayps 


taste in his mouth. Maybe your color experts 
will discover the psychological basis for 
these expressions.—G. E., Kansas City, Mo. 


Before Washing His Hands of It 
He Cut It out of Soap 


‘Tre answer to the problem in the March 

issue, which asked for the volume cut out of 

‘a 1” round bar by a 

WASTING MY BEST 1° drill, with their 

TOILET SOAP! axes inclined at 45° 

and intersecting, is 

two thirds times’ the 

B, square root of two, 

or approximately 

9428 cubic inches. 

o ‘This problem is an 

5 easy one in single 

integration, the only 

trick being in choos- 

ing the elements of 

volume so as to give 

an easy expression 

to be integrated. Since the actual volume cut 

out is rather hard to visualize, I cut a model 
out of soap.—P. C,, Buffalo, N. ¥. 


Seems To Be Something To Say 
on Both Sides of the Matter 

‘Tre purpose of my first letter to you is to 
inform you of a snake story that undoubted- 
ly explains the origin of the legend of snakes 
swallowing their young, which was men- 
tioned in your article in Mareh by C. B. 
Perkins, In the summer of 1938, I was hiking 
in upper Wisconsin with a friend, when 
about noon one day we heard the familiar 
rustle of crawling snakes in the grass. Natu- 
rally we stopped to 
see if there was any 
danger, and as we 
watched a female 
king snake emerged 
from the grass into a 
clearing. The mother 
snake was facing us 
now, and her follow- 
ing ' young squirmed 
to her yawning mouth 
and disappeared—ap- 
parently being swal- 
lowed up. Then the 
mother coiled up as if 
to warn us. We threw a few stones at her 
and she finally uncoiled and moved back. In 
doing this, she revealed her secret. There 
was ‘a hole in the ground that she had 
partially covered with her head. It was in 
that hole that her young had gone, and they 
were definitely not swallowed by the female 
snake—M. A. P., Notre Dame, Ind. 


HAW HAW, EVER 
‘SINCE THE GARDEN 


‘My prorier and I, when we were boys, saw 


a large snake lying by a pond where we often 
played. When we went up to her, she opened 
her mouth, made a slight noise, and several 
small snakes came out of the grass and went 
into her mouth. We killed her, cut the upper 
part of her open, and the smail snakes came 
out and went into the grass—C. W. H, 
Rochester, Mass. 


When One Reader Praises Another, 
Brother, That’s News! 


Ir sreats to me that 
the reply of L. H., of 
‘Minneapolis, Minn., to 
the question of eco- 
nomical temperature 
control of the home 
that was submitted by 
©. T. F., was the most 
complete and concise 
outline on the subject 
that I have ever read. 
He just took the very 
words right out of my 
mouth.—H. B. H., 
Philadelphia, Pa. 


This Puts the Subject 
Pretty Much on Ice! 

Toss this in the wastebasket if you think 
I'm going out on the well-known limb. I 
refer to R, C. R's “tip on a frosty subject” 
dealing with the formation of frost. 1 would 
like to qualify his statement that frost is not 
frozen dew, and point out that dew can 
freeze and give us something we'd certainly 
call frost. I think he should have made clear 
also that it may form by the direct change 
of moisture in the air into ice crystals on a 
surface that is below the freezing point, 
in his cocktail-shaker analogy. Moreover, he 
overlooks another way 
in which frost can ap- 
pear, Let's say dew 
has formed on the 
ground. The ground 
and the air are both at 
32°F. A breeze comes 
up and causes evapo- 
ration of some of the 
dew. When water 
evaporates, it loses 
heat, and water at 32° 
losing heat will soon 
freeze. Result: frost 
again—T. R., Easton, 
Pa. 


‘AND 1 WAS READY TO , 
BITE a DOG! 


DONT GO SPOILING A 
NICE POEM BY GETTING 
“TECHHICAL | 


: ++ Mine is a very incomplete explanation, 
and the various phenomena of frost and 
related forms would fill pages. I will admit 
that the dictionaries are not very clear, some 
saying that frost is frozen dew. A better 


(Continued on page 16) 
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INVENTORS 


Get Expert Advice on HOW to 
PROTECT and SELL Your Invention 


“Why I thought of that years ago!” How many persons have said 
that, when they found later that somebody else had thought of the 
same thing, had it patented, sold it, and were profiting from it? Too 
many, sad to say, These unfortunates did not know what to do 
about thelr inventions, in order to protect and profit from them. 
Some thought elaborate working models were necessary to secure a 
patent—others felt their idea wasn't "worth much.” They failed to 
realize that a good practical Invention, plus p 

ing a Patent, and locating a buyer or a good m 
the secrets of success for thousands of inventors. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
questions concerning Patents that inventors constantly ask. It tells 
What facts, details, drawings, sl sary to apply 
for a Patent; how to protect your 

nessed disclosure; how to do this AT ONCE. to 
rights; how Patent Office Records can be checked to determine 
whether the inv ly patentable before filing fees need 
be paid; dis valved and a practical way these can be 
as the application progresses. It ti ne inventors se 
ured financial backing: how many simple inventions have proved 
Inrr> commercial successes; how Patents covering improvements 
als can be profitably utilized and marketed; tells countless other 
facts of interest. 


pi action 
rket, Iu 


e proved 


Why You Need Expert Assistance 


Patent Laws were enacted for your benefit—to give you pro- 
tection for the features of your Invention which are Patentable, But 
these features must be legally and concisely set forth in 

“claims.” This ph the procedui 


plex th 
it Registered Patent 


a iseerantset fern astro 
Take First Step Now CLARENCE A. OBRIEN 


With the Patent Guide you will receive also Free a “Rec- 
‘ord of Invention” form which will enable you at once to 
establish the date of your invention, before you file your 
Patent application. This step costs you nothing yet may 
bbe vital to your success. Remember—in Patent Matters 
ACTION is IMPORTANT. Delay can be costly, Mail the 
‘coupon in an envelope, or paste it on a penny’ posteard. 


Registered Patent Attorney 
Dept. O€2, Adams Building, Washington, D. C. 
Please send me your 45-Page Patent Guide 


specially prepared’ “Record of tn 
REE. This request does not obligate 


nd your 
* form 


CLARENCE A. O'BRIEN 


FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 
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Our Readers Say 


reference is a good encyclopedia or ele- 
mentary science text. Hoping this is not too 
frosty—L. R. B., Mosinee, Wis. 


What Was the Fate 
of This Surprised Skier? 


A rnienp tells me that a skier, flashing over 
the snow at forty miles an hour, suddenly 
had this harrowing 
experience. A bot- 
tomless crevasse 
loomed up ahead of 
him too late for him 
to avoid it; in fact, 
too late for him even 
to spring upward to 
increase his trajec- 
tory. The distance 
measured fifty feet 
to the other side. 
‘There was a twenty- 
foot drop between 
the take-off level and 
the possible landing level. But my friend has 
left me in suspense over the fate of the skier. 
Did he make it? Or did he fall into the 
erevasse?—C. H. N., New Haven, Conn. 


Wouldn’t a Good Telescope 
Accomplish the Same Thing? 

‘Tue theory submitted by W. M. that man 
may in time become sensitive to radio waves 
a sort of walking radio circuit—is, accord- 
ing to the facts he stated himself, highly 
improbable. In perceiving colors, or “minor 
variations in wave lengths that we perceive 
as color,” the eye is sensitive within a par- 
ticular band of wave lengths known as the 
visible band. It is true that radio waves, like 
light, are ether waves, 
but they are about a 
billion times as long 
as light waves. Be- 
sides, our vision de- 
pends upon diffraction 
of light waves and 
their being focused on 
the back of the eye. 
The diffracting medi- 
um is a lens, and un- 
less you change the 
eye to a radio receiver, 
we will have a lot of 
trouble detecting the 
diffraction, After all ls said and done, just 
what would we see?—J. S., Asheville, N. C. 


Here’s a Little Item That's 
Bothered a Lot of People 


In’s a long time since I've studied mathe- 
matics, so maybe I've just forgotten the ex- 
planation for certain deficiencies in our 
numerical system. Some of your readers 


HEY, HURRY UP with 
THAT SOLUTION! 


WE STILL HAVE 
TELEPATHY, OR NAVE We! 


16 


doubtless can straighten me out in no time 
with a few well-chosen words. I'd appreciate 
it a lot. Here they are: Why is it that we 
cannot divide any given number by zero? 
And why is it that we cannot extract an 
even-numbered root of a negative quantity? 
I should probably add that in the first case, 
the answer “infinity” is suggested. At best, 
the answer is no answer, because infinity is 
not a number, In the second case, getting 
around taking the square root of, let’s say, 
minus four by saying it is equal to two times 
the square root of minus one, still leaves the 
square root of minus one unsolved. In view 
of all the seeming-impossible things we can 
do with numbers, isn’t it amazing that we 
have to bog down on these simple-looking 
problems! Or do we?—W. M., Medford, Mass, 


Robot Competition Puts 


Sneezers Out of Work 

Tere has been a lot 
of talk about techno- war Hoscer < an mY 
logical unemployment HH z 
—people being de- HAYE TO pas 
prived of jobs by ma- 
chinery—but the worst 
case of the kind that 
I have seen is the 
“mechanical sneezer” 
you describe in your 
‘April issue. With all 
the human coughers 
and sneezers there are 
around, why in blazes 
do they have to con- 
struct a machine to do it? In the fall, winter, 
and spring, the scientists could enlist plenty 
of people with colds to do their coughing and 
sneezing at reasonable rates, while in sum- 
mer they could fall back on the vast army of 
hay-fever sufferers. Not long ago, you told 
about a mechanical kisser. If this keeps 
en, machines will soon be doing everything, 
and there will be nothing left for people to 
do—except pay for the machines—L. A, 
Augusta, Me. 


WHEN NOBODY can 


FEBRUARY LETTER CONTEST 
PRIZE WINNERS 


‘THE following are the prize winners 
of the Letter Contest announced in our 
February 1940 issue: 

First Prize, $50: Mrs. Ella Bankard, 
Detroit, Mich. 

Second Prize, $25: Eugene J. Cox, 
Galax, Va. 

‘Third Prize, $15: M. E. MacPherson, 
Bourlamaque, Quebec, Canada, 

Fourth Prize, $10: Cyril Clupper, Wa- 
bash, Ind. 
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Big League Baseball players are trained 

men—they are there becuse of TRAINING 

plus experience. Itis the same in the rapidly g7o™” 
didn’t just happen. 


tng Diesel industry —those “09 1OP 
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Terpieces of engineering development. They require skilled and trained men 
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.* Find out about Hemphill training. You cam start to 

yp work later. Day oF night shop courses cI80: 


today. No obligation. Get your free copy of 


Investigate, mail coupon 
"March of Diesel-” 
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BENNY GOODMAN 
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ELECTRIC GUITARS 
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Genuine “National” & “Supro” 
ectric instruments are getting 
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beginning artist his big chance 
to get into the money. 
Free 19)0 Catalog 
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Preparation. Prepare now and reap the rewards of 
early success. Free 64-Page Books Tell How. Write 
[NOW for book you want or mail coupon with your 
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With the 


OWERED by compressed air, an auto- 

matic hammer developed by Ludwig 
Oeckl, a German inventor, is designed to 
drive as many as 100 nails a minute. A con- 
tainer built into the device holds a supply of 
nails which are driven into the work one at 
a time as a thumb lever is pressed. A boon 
to expert carpenters in speeding up their 


work, as well as to home owners who end up 
with damaged thumbs whenever any nailing 
is done, the apparatus will hammer nails of 
various sizes, and even small brads and 
tacks that are difficult to hold in position for 
driving with an ordinary hammer .. . IN 
GENERAL, THE SHORTER a patent claim is, the 
more ground it covers. Long claims are 
normally much more limited in scope than 
short ones... SO THAT A MAP SHOWING GREAT 
DETAIL or covering a large territory may be 
mounted on a small globe and yet be easy to 
read, Charles A. Marks, of Elkhart, Ind., has 
designed a novel magnifying globe small 
enough to fit on an automobile instrument 
anel or to be 
stored in a desk 
drawer. A small 
globe on which the 
map is mounted is 
surrounded by a 
metal casing into 
which a magnify- 
ing lens is fitted. 
Looking through 
the lens, the user 
manipulates a lever 
to bring the desired 
map section into 
view through the 
magnifying lens... 
IF AN INVENTION 
was described in 
any printed publi- 
cation more than two years before a patent 
application for it was taken out, that inven- 
tion cannot be patented, since it is not con- 
sidered new or novel . . . COLLAPSING INTO A 
SPACE LESS THAN that of a hat box, a porta- 


Inventors 


ble bath house that is the invention of Abbie 
Jo Wilson, of Orono, Me., should prove handy 
for changing into bathing suits at the beach. 
The device employs a framework of sectional 
tubular rods, joined 
together in an up- 
right position so 
that the top of the 
clothes-changing 
stall is six feet or 
more above the 
ground. From this 
top a thin, opaque 
curtain is hung to 
form a cylindrical 
space large enough 
to stand in. The 
portable bath house 
is entered through 
a slit in the curtain 
which can be closed 
by means of a slide 
fastener. If desired 
the unit can be set up at half its six-foot, 
bath-house height to serve as a picnic table 
... ANY PATENT, EVEN THOUGH it has been 
issued, is invalid if it has been granted on 
the application of anyone other than the real 
inventor ... A ROOF-TOP SOLARIUM for house- 
trailer owners who like to sun-bathe is the 
subject of an invention worked out by Stan- 
ley C. Tesmer, of Berkeley, Mich. Designed 
to be reached from the interior of the trailer 
by means of a folding ladder and a trapdoor 
in the trailer roof, the unit has a floor of 
lightweight slats bolted at intervals to the 
roof. An upright post is arranged at each 
of the four corners, and around these is 


stretched an opaque screen made of canvas 
«.+ MORE THAN SIXTY PERCENT of the patents 
taken out in Canada are filed for inventors 
who live in the United States... A MINIA- 
‘TURE CAMERA WORN on the wrist like a watch 
is the novel invention of Kieth M. French, of 
Watertown, N. ¥. Curved to fit the wrist, 
the camera has a face marked with numer- 
als and watch hands to make the outfit mas- 


(Continued on page 22) 
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A frank man-to-man talk about 


PATENTS-INVENTIONS 


ai SELLING 


The world of invention moves on. Yet about 
fifty years ago, some people were saying, “Well, 
there isn’t much left to invent.” Today we know 
that that is one of the funniest things ever said. 
Just think what has happened in the last fifty 
years: Autos, radios, airplanes and thousands of 
useful, practical dey for home, shop and 
office have been put on the market. Inventors 
are constantly making the world a better place to 
live in. 

Interesting examples: Hans Wach 
vented a simple device to utilize exh 
report states that already steamship lin 
than $15,000,000 on fuel bills with his 
partment of Commerce has announced th 
2 new alrplane, The inventor states that the average man 
can learn to fly in a day: that It will travel at the rate of 
110 miles an hour and wiil sell at the price of a cheap auto- 
hile, Seattle man invented a robot to go 5,000 feet under 
‘een and recover millions and millions of dollars worth 

Tying at the bottom of the ocean since the days of 
Ay Spaniards. 


obscure worker, in- 

on ships. A 
saved more 
‘The De- 
it will test out 


to Sell an 
Vvention 


WITH 68 PAGES OF 
FACTS AND PICTURES 
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INVENTIONS 


Little ideas may have BIG 
commercial possibilities! 


But remember this: For every outstanding, big invention, 
there are thous ‘imple things for use In the 
home, office, factory, on th ‘Oh every Ort of c 

ance. Little articles like you find on the counters of a 10- 
cent store, hardware store, drug store, toy and novelty 
stop, A person finds nomething that docin't work right, of 
Ies'cumiy or costs too much. fre gets happy thought i 
Improves the old article. Th rib 

progress. That's, thew 

Feached the goal of fin 
gren wealth. Most of the ‘ 
rom the brains of engineers. and 
from the mind ps the crude 
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home workbene 
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With the Inventors 
(Continued from page 20) 


querade as an ordinary wrist watch. In use, 
the lens mounting is pulled out from the 
main frame and film-holder of the unit, the 
two being connected by a collapsible bel- 
lows, as shown in 
the circular draw- 
ing. A view finder 
is placed on top of 
the camera face, 
while the shutter- 
release lever juts 
out from one side 
... WITH THE SOLE 
EXCEPTION of em- 
ployees of the U. S. 
Patent Office, any 
bonafide inventor 
may secure a U.S. 
patent, no matter 
whether he is an 
alien, a child of ten, 
an illiterate, or the 
inmate of a psy- 
chopathic ward... MANY A PARENT WHO 
OWNS a four-door automobile has worried 
about the possibility of a child playing 
with a rear-door handle, accidentally open- 
ing it, and falling out, while the attention 
of the driver was concentrated on the 
road ahead. A solution to this problem, 
made by Burnie J. Craig, of Los Angeles, 
Calif., is a door latch that is very hard to 
move when the automobile is in motion but 
which can be readily operated when the ve- 
hicle is at rest. The mechanism of the novel 
door-latch control employs a spring whose 
tension is controlled by an electrical sy: 
tem actuated by the car speedometer .. . 


SIXTY DOLLARS IS THE TOTAL amount of the 
Government fees required for taking out a 
simple mechanical patent having less than 


twenty claims . .. BETTER RIDING QUALITIES, 
simplification, and reduced manufacturing 
costs are claimed for an odd motor cycle in- 
vented by Trenor P. Judd, of Cairo, Til. Hav- 
ing an exceptionally long wheel base that 
requires an elongated frame and handle- 
(Continued on page 24) 
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INVENTORS 


ect And Commer- 
cialize Your Ideas @ How You 
Can Save Time and Money 
@ Here are the facts you need. Com- 
petent advice on patent procedure is 
Essential to good results. Our 65 years 
fof experience enable us to clearly ex- 
plain’ everything you need to know 
about protecting and commercializing 
your idea. Write today—just 
‘our free booklets a 
cation of Inventio 
protection). 


form (for your 
Prompe service 


‘Street and Ne, 
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Attorneys’ Fe E. 
LANCASTER, ALLWINE & ROMMEL 
(Patent Lew Offices) 
413 Bowen Bidz. Washington, D.C. 


INVENTORS [= 
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With the Inventors 


(Continued from page 22) 


bars, the motor cycle has its engine mounted 
between the centrally placed saddle and the 
rear wheel which is driven by a chain con- 
necting it with the motor. The fuel tank is 
positioned below the saddle, and a curved 
extension of the rear mudguard serves as a 
novel stand for keeping the cycle upright 
when at rest ... DESIGN PATENTS RUN FOR 


a period of three and one half, seven, or four- 
teen years... WITH THE AID OF A NOVEL 
DEVICE invented by Donald B. Dickinson, of 
Silver Creek, N. ¥., garage mechanics and 
service-station attendants can examine the 
underside of an automobile without having 
to crawl beneath it with a flash light or ex- 
tension light. The unit consists of a box- 
like structure mounted on three wheels, and 
having a rectangular mirror mounted hori- 
zontally on its top between two transparent 
glass strips which allow built-in light bulbs 
to throw their beams upward. At one end 
of the unit a reflecting mirror is placed in a 
tilted position, as shown in the illustration, 
making it easy for 
anattendant to roll 
the device underthe 
car, turn on its 
light bulbs, and ex- 
amine the under- 
side of the car... 
A VALUABLE BIT OF 
advice for inven- 
tors comes from 
one of the best of 
all sources, the U.S. 
Patent Office: “The 
preparation for an 
application is a 
highly complex 
proceeding and 
generally cannot 
be conducted prop- 
erly except by an attorney trained in this 
specialized practice. The inventor, therefore, 
is advised to employ a competent patent 
attorney who is registered, as without skill- 
ful preparation of the specification and 
claims a patent grant is of doubtful value.” 
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Sou and’ taree valet ried manual Hundreds of" drawings 


end for tne bie new 25-page MODERN macro mane | fig. He X14" Sota wing, Hat ros: Sok 1284 46 
DAL and let a famous magician show you how to myatity SKETCHING AS A HORRY 
friends and audiences with Hundreds of amazing tricks | 4 LEATHER. CRAFT 100 SKETCHING As A HOBBY 


Known only to the profession Read minds und sealed let 
ters; make clgareties appear and vanish; make watches 
Ay: make knots untie tl dollar Bill into 


hmique far aiffer= 
ba diferent types of art 


SILK SCREEN sTENGI 
ge amie ae nT 


J, Mieneteten the perfect bby 
fwuntiers appertunities "to. make 
‘honey with He $2.00 


12 PAINTING As A HomBy 


250 Illustrations Show You How 
Easy-to-follow drawings by Nelson Hahne, himself a not~ 
ed magician, show exactly how to produce the effects 10 
fystifying to beholders. And the Hundreds of tricks set 
{orth Feaure only simple apparatus. or nou 


‘rater tule 
fritn'trlott ‘of the rade 17 


harness 
Mi il nano) a sata ae Tbeataae ue ater, cites nt beng sean 
Batons Ries unite Bere nae chs Eg 


: FREE SS ceeui is a 
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These Aero ITI Graduates 
were rushed by air to jobs 

with a famous aircraft builder 


ployed Acro ITI men as fast as they have 

completed training. 
However, Aero ITI training means 
This was no unusual occurrence. It far more than just a way to get a start in 
has been duplicated over and over— _Aviation...and if you want not just a job, 
though not so spectacularly—by hun- but « career in Aviat 
dreds of Aero ITltrained mechanics and ki 
yyhasem- out and se 
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owent’E caoss 
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sou x Yoarinor 
A. VAN DUSEN 
Veto Comahdaad 


ion, then you are the 
id of man Aero ITI wants to train. Fill 
id in the coupon NOW. 


AERO INDUSTRIES TECHNICAL INSTITUTE 


‘5247 WEST SAN FERNANDO ROAD LOS ANGELES, CALIFORNIA 


‘AERO INDUSTRIES TECHNICAL INSTITUTE 
‘5247 West Son Fernondo Rood, Los Angeles, Coferio 
Pleote send information on Aer I Waining for Avition career. 1 


‘om interested inthe following branch af Avition:]Aieraht Mechs; MMM 
TiAcronovicel Engineering: (JUndacided tnd more ilormaton Cy so 3 
See ee ee aoe 
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MAKE BIG MONEY 


AT HOME Electroplating! 


‘Automatic Equipment 
Makes Experience 
Unnecessary! EASY 
AS PAINTING! 


A Bu: 
of Your Own 
«++ Plating 
Gold, Si 


er 


NEW FIELD RE ¢ 


NEW 
PATENTED 
SS 2) SYSTEM! 


ity" low cost. Does same 
as expensive, cumber- 
outfits: Deposits ayer of 
gold, silver, nickel, cadena, 
Epper by slectrotysis. You do 
work quarantced 
Or Money Back.” We each you 
A Permanent Business! 
Big profits at low prices 
incas from homes, o 


FIRST DAY! Oe oo 
BIG PROFITS F om 


hn ening co eae 
enema, 

HES ito vtec yr frat 

AMAZING 2-MINUTE DEMONSTRATION 
Draws Big Crowds and Gets the mamaeee 

nt ote in ay a ase ee 

oie ea 

FREE 


WARNER ELECTRIC COMPANY 


300 No, Michigan Ave QQ 


Chicago, Hi 


BIG PROFITS 2 
ma Dastion Brush < Uys 


Starts you out with substantial earpiny 
MILWAUKEE DUSTLESS BRUSH Ci 
Dept. s¢-50, 30.22 St..Milwaukee, Wis. 


77 ELECTRIC EYE 


ANNUNCIATOR AND 
BURGLAR ALARM 


ee 


when 
y Mane 
fo'tecondsmakes 


AT ONCE for 
ivttor Plan ‘oF 


Sealine hare Des Moines, lowa 


iow LANGUAGE 


iy 
Method. 
dent 


INGUAPHONE 
Endorsed by thousands of stu: 
‘Schools and. colleges 

SEND FOR FREE BOOK 
LINGUAPHONE INSTITUTE 


22X RCA Building New York City 


Inventions Wanted 
Patented or Unpatented 


ng inventions, pat 
ite for proof, 


ema, Bend 
Boe ra 


PERSONAL SERVICE 


ketch and deseription of 
Seareh And feport. prompt 
‘copy off my TEpage booklet. ‘Or, if you pre 
first, write today for FREE eopy. Registered 


LF. Randolph, 340-D Victor shington, D.C. 


Inventions Promoted 


Patented or Unpatented. In business over 30 years. 
Send drawing and description or model, or write 
for information. Complete facilities. References. 


ADAM FISHER COMPANY 
183-D Enright, -_ Louis, ae 


ier bre of 
PATENT Eucehew PUR 


STUDY + PRACTICE « LECTURE - 


TEACH 


Pocket Size 
; Lomeination 


«Big OPPORTUNITY 
BUILDING INDUSTRY 


Make new or old bulldings more attractive and water- 
root, Plastic COLORCRETE fuses with any masonry. sur 
face, Tt fills cracks, Tt-can be sprayed In any thickness and 

80 colors. Fully proven by over thirteen years actual Use 

under ail conditions and every” climate, 

‘Owners everywhere want to enhance values. With thi 
machine you-can supply this big waiting ‘market With pet 
anent COLORCRETE at amazingly 
jow cost 

Tig ‘earnings. Operators | report 
costs of Ze and up per sq.ft an 
fell up to Te. Some have’ pala for 
their equipment from frst few Jobs. 

Machine capacity up to. 1000 sq. ft. 

er hou 
Get Sena 


© Read this letter recently re- 
ceived by the International Corre 
spondence Schools 

“Ia our organization it is 


for book 


COLORCRETE INDUSTRIES INC. 
873 Ottawa Ave. Holland, Mi 


She 
Foundry Foreman, and Machine Sho 
products of your Schools, and rank high 
“L unhesitatingly co ur training to any one 
wis ban In med Wavenciog ins wea“ 
JAMES H. MILLER, Pro 
Inter-State Foundry and Machine Co, 
Tohason City, Tenn.” 
The time to start, preparing yoursell for, the future is 
RIGHT NOW!" And the WAY to slart is 0 lip thia coupon 
and mail it-TODAY! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7686-J, SCRANTON, PENNA. 
Explain fully about your ewitse marked X 

TECHNICAL AND INDUSTRIAL COURSES 
ON RADIO § s GAeresteye GLAlr Brake 9 Managing 3 
RecoRDS—UNTIL ‘Conditioning Manufacture ot Bulp nad Paper 
NEW GIANT MONEY-SAVING CATALOGUE. 8 ral Drafting 8 Mari 
UNITED RADIO COMPANY, DEPT. z, NEWARK. N.J.f 5 A™= Meck 
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“A. ROSATI 
42 East 20th St, N.Y.C. 


DOMESTIC SCIENCE COURSES 

Advanced Dresemating Tr Profemional Dresamaking 
Feeds aad Cookery ‘and Denicaing 

()Teq Room snd Cafeteria 

igement, Catering 


5 Home Dreesmaking 
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Sasi cel end ec 
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Vew ldeas for Home Owners 


Glass Greenhouse 
Made in Sections 
Is Easily Set Up 


HIPPED in knock-down form, 
a complete port 

greenhouse is now avai 
home owners who have extensive 
garden space or a large back 
yard. 

ing of fruits, vegetable 
flowers, the greenhouse 
be used in more northern 
for early spring planting when 
the weather is still too cold to 
plant outdoors. Since the struc- 
ture is so easy to erect, it can be moved to 
any location where there is fresh soil, mak- 
ing it unnecessary to transport heavy loads 
of earth to a fixed structure. The glass walls 
of the greenhouse extend down to within 
four inches of the ground, thus eliminating 


Suitable for winter plant- 
and 
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Two can assemble this gloss 
greenhouse in short order. 
It comes in knock-down form 


practically any shadow areas within the 
building. Although the portable greenhouse 
is shown in the top photograph above set up 
by itself in a home garden, it may also be 
erected against a porch or the side of a 
house if such an arrangement is desired. 


Seven-in-One Pocket Accessory 


=] SEVEN tools are combined in 

one in a novel pocket accessory 
that should prove useful to home 
owners as well as to campers and 
fishermen. Nickel-plated to resist 
rust, the unit can serve as a three- 
inch ruler, a screw driver, wire 
splicer, bottle opener, wrench, nail 
puller, and square. Two of its sev- 
en uses are pictured in the photo- 
| graphs reproduced at the left. 
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3734 Clements Ave. 
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‘STUDY AT HOME 
mia 


Every operator and mechanic 


needs 
AUDELS NEW AUTO GUIDE” This boo) 


‘Rorry. Highly endorsed. Tt presen 
Shani! 1 Basie principles, Construction, 
Servi 


fa the wh 


2 aor 


Complete, “Pract ical, 


TRAINING 


including 
AUTO MECHANICS & 
MACHINE SHOP PRACTICE 


No matter where you are or what you 
40, ‘National Schools now ollers im: 
mediate training to meet your specific 
beeds fsa tested, Hexible plano ft 
your circumstances—a_ plan for those 
Seeking immediate shop. training as 
‘well a8 for those who cannot Rive Up 
theie present employment and income, 
PRE-TESTED TRAINING FOR YOU 
For 38 years National Schools, recog- 


nized leader in Trade Instruction, has 
bel 


More than 35,000 graduates hav 
sited. Established 1903. Thi 
doll 


Fields’ and. show ‘how you can earn 
more pay. No exaggerations 


Matements. Pre-tested, easj-to-learn 
methods. ad 


SEND TODAY FOR FULL DETAILS 
Amazing facts are yours for the ask- 
ing. Simpl the coupon for free 


literature. No obligation: 


LOS ANGELES, CALIF. 


Complete Tesining ia 
Diesels and Gas Engines 
‘Auto and Machine Shop Practice 


(Oldest Trade School in West 


Request for Free Literature 
NATIONAL SCHOOLS, Depe. PSA.S 
+4000 South Figueroa Street, Los Angeles, Cali 
‘leave send me, without obligation, your FREE LITERATURE 
‘20d information about Diesel Auto opportunities, 
aa ee aa” 
( apprsss 
? aan 


Please mention Porvtan Scirxce. shen writing to advertisers, 


MAKE YOUR OWN 
RECORDS at ee 


Also 
Record Radio 
Broadcasts 


Judy Ellington of Charlie Barnet's band, maki 
‘lame Reconde! record Yor ‘het personal ‘lowe 


You Can Make Your Own Records 
if You Can Sing, Play or Talk| 


t laying. Without 
ce 3 a ICKY ae 


areata cit 
Complete Outfit 


INCLUDING 6 TWO-SIDED 
BLANK RECORDS ONLY 


Ea 


| Summer-Insect Repellent 


‘Mosqurrors, gnats, and other annoying in- 
sects steer clear of the odor of a new insect 
chaser recently marketed. In liquid form, 
it is poured over an absorbent pad in a spe- 
cial container that is placed under a porch 
chair, in a tent, or other location to be kept 
insect-free. The liquid’s odor is pleasant to 
humans, according to the manufacturer. 


Whistle Checks 


on Fuel Tank 


ATTACHED to an oil tank 
serving as a reservoir for 
a domestic oil burner, a 
novel alarm device emits a 
shrill whistle as fuel flows 
into the tank’s inlet spout 
from a delivery-truck hose. 
| When the oil reaches the 
| safe maximum level in the 


exalt 
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tank, the whistling stops, 
as a signal for the opera- 
tor to halt pumping. 
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GET IN THE SWING 


with Slingerland RADIO KING 


Wonder Value 
Easy Payments 


SLINGERLAND DRUM Co. 


1319 Belden Avenue Chicago, lines 


RE-STRING TENNIS RACKETS! 


rn Money—Save Money FREE 
Dadminton, squash “ 

prod or to save. Catalog 
‘on. Mises: “tut sl of 

TEXNIS 

ene We sory comnts Pee 
GOLF" equipment “wittrEt Adare col 


TRAIN TO QUALIFY FOR 
RADIO-TELEVISION 


MAIL COUPON FOR DETAILS LITERATURE 


POSTPAID 


NATIONAL SCHOOLS, Depe. PSR-S 
4000 South Figueros Stee, Los Angeles, Cali 
Request for Free Literature om Radio and Television 


S33 Dr. Gericke's famous formula (never 

S$ _ before published)—his tested methods 

of growing over 100 fruits, flowers and vegetables 
WITHOUT SOIL — directions for raising three 
different “‘crops™ in a single tray of water at the 
same time — fascinating experiments in soilless 
plant life— here, at last, is the long-awaited 
book by the inventor of “hydroponics."" 


The Complete Guide To 
SOILLESS GARDENING 


By OR. WILLIAM F. GERICKE 


PRENTICE-HALL, Inc. 
Dept. CG-2, 70 FIFTH AVENUE, N.Y. C. 


FLL TRAIN YOU AT HOME IN SPARE TIME 
TO MAKE GOOD MONEY IN 


355-£ University Place, NM: We, Washington, D.C. 


MAY HAVE GOOD SELLING VALUE! 


teaiede PATENT/ 
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ADVANCE YOURSELF. 


s vy ot: } 
Bik YH LSE 
by learning DRAFTING 
and INDUSTRIAL DESIGNING) 


If you want to earn more money and advance to a better | 
job—equip yourself now by learning DRAFTING and | 
Industrial Designing. You can get practical training quickly | 
in your spare time at home—under the personal supervision | 
‘of un Engineer and Industrial Designer. Drawing tools and 
fable furnished without extra cost. Learn to draw and design. 
new products, or to. improve eamline and mod- 
emize old products for more “eye appeal” and selling power. 
Drafting is a very big field, but drawing with industrial | 
designing is twice as bis. Factories must continuously bring 
‘out new models, new products, and improved designs. You 
ean be trained for better pay in your home as I have trained 
many hundred successful. students. 
‘oughly by applied ini 


Send for full Facts 


phebine 


AIRCRAFT #f2s7, 


MP MILWAUK E Ee 


§ chat ° oF ENGINEERING 


CJuestiens 


FROM HOME OWNERS 


Q—Wuar cleaning agent would you ad- 
vise me to use to remove old wax from a 
hardwood floor in preparation for a fresh 
waxing ?—H.M., Herminie, Pa. 

A.—Floor wax can be readily removed 
with a cloth moistened, but not wet, with 
alcohol. 


Sawdust for Insulation 


F.M.K,, Des Mores, Iowa. Before at- 
tempting to use sawdust and similar mate- 
rials for house-insulating purposes, you 
should first treat them thoroughly. To make 
the material fireproof, add five pounds of 
monoammonium phosphate and five pounds 
of borax to every 100 pounds of the saw- 
dust. To prevent decay and to discourage 
insects, add three pounds of sodium fluoride 
to the quantity mentioned above. Dampen- 
ing the material before adding the chemicals 
will make the task less dusty, but the final 
mixture should be absolutely dry before it 
is packed into the house walls. Moreover, 
if there is any possibility that the treated 
sawdust might become wet while in place 
in the walls, abandon the idea of using it 
for insulation, since, if wet, the treated saw- 
dust might be dangerous. 


White Spots on Cement Floor 


W.EG,, CINCINNATI, OHI0. When white 
spots or streaks appear if water is spilled 
on a cement floor that has been dustproofed 
with water glass, it is an indication either 
that too thick a solution of water glass has 
been used or that it has not sufficiently 
penetrated into the cement. Try scrubbing 
the floor once or twice with hot water. 


Static in the Home 

C.M.T., KEITHSBURG, ILL. If you are an- 
noyed by static electricity within your house, 
causing sparks to jump to your fingers from 
every metal object, the trouble is probably 
owing to lack of moisture in the air. The 
annoyance should end if you humidify the 
interior, since moist air permits static elec- 
tricity to dissipate itself easily. 


Loose Edges of Linoleum 
T.S., MINNEAPOLIS, MINN. Loose edges 
of linoleum floor coverings can be fastened 
down effectively by applying casein glue, 
which is bought in powder form and mixed 
with water to make the amount of adhesive 
required. 
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SENSATIONAL SAXOPHONIST WITH 


GLENN MILLER 


PLAYS A MARTI TIN 


our fav 
records and radio 
Martin, Sooner than 
ne, you may be featured 
in some big name band, well on 


ras DE G REE «1 "ome tow woutp You FEEL? 


From A Chartered Institution of Higher Learning 
Employers Now Demand College Graduates With Degrees, 


ir eat 
Seaatrodiansteay Se Waar you make is an excellent barometer of your 
oe Yaluel And a big factor in determining your value 
7 is — training 

Re-string Rackets at Home abot, Oger 48 years the Intemational Correspon- 
lence Schools have provided training for men 
@ EARN MONEY @ who realized lack of it was a handicap. The 
WITH THE WONDER VISE courses through which this training is acquired 
" r $5,000,000 to prepare. Written by lead- 
ing authorities, they are constantly revised as 
conditions change. Serious-minded men are in- 

vited to mail this coupon, 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7687-J, SCRANTON, PENNA, 


Finest equipment. Low tui: 
Plan. Also, ‘courses in 


‘Auto, Mechani 
Setar Punishing. ete, 1 
‘erature free. Write today. 


MICHIGAN TRADE SCHOOL 


3716 Woodward, Detroit, Mich. 


Radio Quer 
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Section 


Foreman 
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lng cour eaulyatent to three year liege rai Work: Neboal 
gutaulianed 1874. Al expenses low. Catal 
Dodge's Institute, Nye St., 


PARKS AIR COLLEGE 


PARKS AIRPORT EAST ST.Louls. 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 


‘and cooperati 
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arate in Profesional Pilsting. 
SNES te ned in profession 


5 Foods and Cookers ‘and Dentin 
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oe Have You Had These 
Strange Expetiences? 


BY YW/210 has not experienced 
that inexplicable phenom- 
enon of sensing an unseen 
presence? Who has not sud- 
denly realized that he has 
been listening to a conversa- 
tion within himself—an elo- 
quent appeal to self from 
some intangible intelligence? 
Too long have the restrictions 
of orthodoxy and ridicule of 
unenlightened persons kept 
these commonplace occurren- 
ces shrouded in secrecy. Learn 
what the world’s greatest 
thinkers, artists, poets and 
geniuses found by accident— 
that the intelligence just be- 
yond the border of thinking 
consciousness is man's foun- 
tain-head of imagination and 
the source of the greatest cre~ 
ative power he can command. 


Accept This FREE Book 


You cannot better your place 
in life by thinking only in 
terms of what you have read 
1 ot beard. ‘Only by the intelli 
4 gent direction of your inner 
faculties will you receive that 
needed vision and impetus to 
carry you beyond the plod- 
ding, routine-enslaved mastes. 
Let the Rosicrucians send you 
a Free Sealed Book that tells 
you how you may learn to 
employ and enjoy your nat- 
tral berltage the Torege of 
mind, Address: ScribeD.M.C. 


“The ROSICRUCIANS (AMORC? SanJose, Calif, 


P 


(Not a religious organization) 


XOU'LE advance 
ter with an emty 
playing Coon Gooles 


Tunive fea- 
tures yet they cost no more. 


“Tres for Asthma 


If you suffer with 
you choke and gasp for breath, if r 
impossible because of the struggle 
you feel the disease Is slowly wearin 
away, don’t fail to send at once to t 


tacks of Asthma so terrible 
ful sleep is 
breathe, if 


you 


this free trial. It will cost you nothing. Address 


Frontier Asthma Co. 188-F Frontier Bldg. 
462 Niagara St.. Buttalo, N.Y. 


4 24 JON your way 


re SUCCESS! 
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Saale orem eae 
AYE BURNS SCHOOL, Du 6, tor 18 CLEVELAND, 0. 


aanon "SUPPLY co 
Lester St. 
RICHMOND, VIRGINIA © 


Learn to MOUNT BIRDS 


Tan SKINS, Make Up FURS 


in Few Minutes 


PINS 30° RINGS Mer 


Relieve Pain 


NEUAITI omen 


To relieve the torturing pain of Neuritis, Rheumatism, 
‘Neuralgia or Lumbago in a few minutes, get NURITO, the 
fine formula, used by thousands. No opiates. Does the work 
quickly—must relieve cruel pain to your satisfaction in a few 
‘minutes—or your money back. Don't suffer. 
ag a reminder to ask your druggist for N 
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TRI-STATE COLLEGE 


Degree in 2 years 


B. S. Degree in 
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mous for technieal two-year courses, 
‘Also’ short. diploma courses (36 
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earnest students. Special Pre 


artment for those who 
high school work. Students 
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Landscaplag is Profitable 


Fascinating career or hobby for men apd women. Interesting. 
feast fe home in spare time. Send for free booklet "1 
cess Thr) Landscape ‘Tra i 


oe ee oary 
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Bakers make good money] Now 1th Industry in wages! 
Neat depreslonsproat, New home atau Baking 
seme eeERAE BSR eran ce 


Promotion 
Begins at Home 


Alice in Wonderland learned: “You must run as 
fast as you can in order to stay where you are. To get 
anywhere, you must run TWICE that Jast.”” 

Jobs arelike that. On your employer'stime, you must 
work as hard as you can—as well as you can—in order 
to be sure of holding what you already have. To get any- 
where—to win promotion—a better job—bigger pay— 
moreconsideration from your employer—you must make 
EXTRA effort on your own time, at your own expense, 
‘on your own responsibility. 

Tn 1900, only ONE person in 800 was a high school 
graduate. Today, one in every 837 is college trained. 
That's why you need so much more ‘‘on the ball” today 
than ever before. That's why American School has 
stepped up all its complete courses to include so much 
work of college leee!. You NEED it, to win out today! 

‘American School, Chicago, is favorably known to 
employers everywhere for its high standards in home 
study. Hundreds of our graduates have won Promotion 

pay positions—in Commerce, Engineering and 
Professions. All vocational courses recently enlarged to 
help YOU win true Success in your chosen line. More 
than 150 educators, engineers and executives cooper- 
ated. Investigate your TODAY. Mail Coupont 
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Sie time Wate! ‘pay you dividends! 
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F 
carefully If you will send me PREE information coveriag apecial 
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Big Money for Workers 
In Home or Shop 


cores or costly tools. U: 
ment, cheap materials, 
‘ed. G 


NOW. Send 3e stamp TO! 
for booklet, colorplate, deta 

NATIONAL POTTERIES COMPANY 
Dept. 7. 
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ee Thainina FOR ENTERING TE WELL PAID 
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atest, i Raat in Ser ceca 
‘Box 857 Dept. 


Wayne County Airport 


Amazing Quick Relief SHaGNG hike cal 
For Acid Indigestion Eyer Barrens 


TYESZTUMS bring amazing quick 
relief from indigestion, heartburn, 
sour stomach, gas caused by excess 
acid, For TUMS work on the true 
basic principle. Act unbelievably fast 
to neutralize excess acid conditions. 
‘Acid pains are relieved almost at once. 
TUMS are guaranteed 10 contain no 
soda, Are not laxative. Contain no 
harmful drugs. Over 2 billion TUMS 
already used—proving their amazing 
benefit, Get TUMS today. Only 10€ 
for 12 TUMS at all druggists. 


You never know when or where 
Always Carry 
FOR ACID 
INDIGESTION 


Mew vork city 


ARTISTS MAKE MONEY 


Find out your at Send name, age, occupation and 
address for Free jonal Art Test. 


Federal Schools, inc.,5140 Federal Schools Bldg.,.Minneapolis. Minn. 
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D>» ARCH SUPPORTS 
‘Write for Free 
Book- 


NU-WAY 60.,9.P% 39 ici [HEFNER ARCH SUPPORT CO. .201 Levis Big, Solen, Virginia 


EARN money 


STRINGING TENNIS RACKETS 


‘own and become influential in tennis 
circles. Tennis players need 2 oF 3 
stringings yearly. Pays up t0 140% 


profit per stringing! Besides, 
save money on your owa F 

‘See how simple it is to 
this business. Costs pract 
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RAYMOND ae Etites 


ing from the muzzle of the 200-ton cyclotron at the University of California 


Deodly blue rays strea 


TO HELP FIGHT DISEASE C222 

from between the 
poles of the world’s 
largest magnet, 
The new "gun will dwart this . ae Mie ay : 
machine, now world's largess aaroa er ceate eat 
than all the radium ever 
mined, soon may pour 
out of a colossal electric 
“machine gun” so pow- 
erful that it must be lo- 
cated in an isolated spot 
and operated by remote 
control. 

Completely surrounded 
by tanks of water and 
buried in a hillside to 
guard against stray radi- 
ations, the giant “cyclo- 
tron” would be almost as 
large as an ordinary 
five-room house. Its 
weird blue radiations 
would be focused upon a 
target placed in a vac- 
uum chamber, and its 
tremendous energy used 
to produce amazing, 
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REMOTE-CONTROL 
STATION. OPERATES 
= CYCLOTRON FROM 
( SAFEDISTANCE 


int “atom gun," scientists con watch 
10 while shielded from its rodictions 


From the control room of the pre 
the operation of the huge mac! 


miraculous changes in ordinary substances like table salt and lead. 

Only its cost of $750,000—the price of three bombing planes—is 
delaying its construction. By the time these words are in print, the 
huge generator may be taking shape at the University of California 
Plans were being drawn even as its proponent received word, late 
last November, that he had been awarded the Nobel prize for devel- 


opment of the decade's most revolutionary instrument in atomic 
research. 
‘Ten years ago the cyclotron was but a fantastic scheme in the 


mind of a young professor at the University of California. Like 
others, Dr. E. O. Lawrence had toyed with the idea of smashing the 
atom by hurling a stream of minute bullets at it. He knew that ra- 
dium, in its strange, centuries-long process of disintegration, hurls 
out positively charged particles with peculiar powers. Under their 
bombardment, atoms broke down and substances underwent re- 
markable transformations. Now, if he could speed up the process by 
generating billions of such particles, shooting them at terrific speed, 
the alchemist’s dream of transmuting base metals into gold might 
be realized 

Some experimenters had tried it already, firing smaller-than-atom 
particles by huge electric discharges of 5,000,000 to 10,000,000 volts. 
But these electric machine guns could not be controlled—they flared 
thunderously for an instant, leaving behind a tangle of wrecked, 
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OPERATORS ENTER 
HAMBER ONLY 
HILE CYCLOTRON 
NOP RUNNING 


Generator suppl 
power ot high 
quency and voltagi 
QD Copper pipes 

shield transmission 
cables to cyclotron, 


3 Crlinders contain 


tuning apparatus, 


Electric power en- 
ergites D-shaped 

electrodes alternately. 
Power alto heats 
tungsten filament. 

6 Hydrogen atoms, 
piped to tip of 

filoment, re 

trie charge. 


Timed "kicks" from 

electrodes propel 
charged hydrogen at- 
coms in spiral path. 
Q Chorged ai 

tor 
stream of atoms to 
outlet. 

100,000,000- volt 

particles bombard 
material in chamber. 
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CYCLOTRON OPERATES IN " 
UNDERGROUND CHAM 
mAS LARGE AS A HOUS 


GIANT ELECTROMAGNE 
MEASURES 34 FEET LONG 
AND 25 FEET HIGH. 


THISIBRILLIANT BEAM, 
: FATAL TO ANYONE 
WATER TANKS IN ITS PATH,WOULD i@ 
HELP PREVENT BE 75 FEET LONG IF rowing by 
ESCAPE OF UNOBsTRUCTeD | BERAEEZG 
STRAY RAYS - 


Hi 
TANK OF PARAFFIN} 
SERVES AS BACKSTOM| 
TO CHECK DEADUM BEA 


ELECTRODES": 


MS einpier 2. 


WINDINGS 


Water tanks surround the 
jon atom smasher. At 


“frying pan 
in which particles of mat- 
ter are whirled at terri 
spoed and hurled outward 


smoking equipment and 
shattered insulators. 

Dr. Lawrence's scheme 
was fantastic, yet simple. 
Whirl the particles as if in 
an old-fashioned slingshot, 
round and round, adding 
force at each revolution; 
then let go, sending the 
shot whizzing out with the cumulative ener- 
gy of all the revolutions. For the sling he 
would use a large magnetic field; for wrist 
power he would substitute a high-power 
radio-frequency oscillator. Securing an 
eighty-five-ton electromagnet originally de- 
signed for an arc radio transmitter for the 
Chinese Government, he demonstrated the 
soundness of his scheme so sensationally 
that it led at once to the building of a 200- 
ton instrument which even now, in the hands 
of the laboratory's research staff of twenty 
physicists, is making history at the Univer- 
sity of California. It will fire bullets with an 
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energy far greater than most lightning 
flashes, projecting bits of matter at a ve- 
locity of 25,000 miles a second—fast enough 
to travel to the sun in an hour. 

This amazing speed is made possible by 
a method of electrical timing resembling an 
automobile ignition system. At the heart of 
the cyclotron is a closed vacuum chamber 
shaped like a huge copper frying pan, near- 
ly filled with two big, flat, D-shaped elec- 
trodes. Down the center runs a tungsten 
filament. Fat hydrogen atoms obtained by 
electrically decomposing “heavy” water (im- 
ported from Norway at ninety-five cents a 
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gram) are squirted into the pan. Sizzling 
against the hot filament, they are “ionized” 
into fragments which instantly are seized 
by the electric and magnetic field and sent 
spinning on a circular path. Just then a 
powerful short-wave transmitter delivers a 
400,000-volt kick across the D's, giving a 
tremendous boost to the racing particles. 

Halfway around the circle, another shock, 
nicely timed, adds again to their speed. 
Forty times around, the energy multiplied 
eighty times, and out they fly through a 
window of paper-thin aluminum. Substances 
to be bombarded are put into a small vacuum 
chamber which is bolted onto the very muz~ 
zle of the big gun. 


UT this machine, now the world’s largest, 
will seem a mere pygmy beside the giant 
Dr. Lawrence hopes to build. When this is 
done and the experimenters use their 5,000- 
ton machine gun to fire at atoms as a farmer 
uses a shotgun to pepper away at crows, 
two kinds of hits are possible. If they hit a 
platinum atom squarely, for instance, they 
may turn it into gold by loading it full of 
“slugs,” thus raising its atomic weight. But 
if they shoot away part of an atom, still an- 
other new substance results. Shattering an 
atom of lithium, lightest of metals, converts 
it into the gas, helium. Most bullets miss, 
‘but the success of the gun lies in the fact 
that they are poured out at the rate of 5,000,- 
000 billions a second. Yet they are so small 


that several million millions of them could 
be fired into the point of a pin, without hit- 
ting the same spot twice! 

Cyclotron experts don’t expect to revolu- 
tionize industry by making precious metals 
in the laboratory on a commercial scale. 
When they turn a common metal into gold, 
for instance, they do not get pure gold, but 
a mixture of the two. Chemical tests show 
the gold to be just as real as gold from the 
mine—but to keep on shooting until all the 
atoms were hit and the whole piece turned 
to gold, would take many years and so much 
power that you could mine the gold much 
more cheaply. Besides, why waste this 
energy making a metal worth only thirty- 
five dollars an ounce, when you can produce 
the equivalent of the rarest of metals, worth 
hundreds of times as much? 

Physicists say a gram of radium—a piece 
about three times the size of a pinhead— 
shoots out thirty billion particles a second; 
but the big cyclotron will emit 5,000,000 bil- 
lions! Radium’s bullets go out in all direc- 
tions and are largely wasted; but the cyclo- 
tron concentrates all its tremendous energy 
into a slot about the size of a man’s thumb, 
and its energy corresponds, not to a gram, 
but a ton of radium—many times the amount 
that has been mined in nearly half a cen- 
tury since its marvelous powers were discov- 
ered. 

Still more sensational is its amazing abil- 
ity to create new (Continued on page 225) 


Bolting the target chamber, containing material to be bombarded, to the muzzle of the atomic machine gun 
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Plaster Casts Get 
Air Conditioning 


BREAKING his hip may have been a break 
in more ways than one for Ward T. Van 
Orman, world-famous balloonist of Akron, 
Ohio. Lying with his legs incased in a plas- 
ter cast, Van Orman decided that something 
should be done to make the heavy cast com- 
fortable, So he had a rubber tube introduced 
into the cast and connected to an air pump 
so that cool breezes could be forced in to 
“air-condition” his healing joint. The force 


Word T. Van Orman ond 


; his nurse watches #1 
that tells if too much air is used 


of the air was determined by a bedside pres- 
sure gauge, which the patient-inventor him- 
self consulted as a guide to adjusting the air 
flow. Surgical-appliance promoters prompt- 
ly made a bee line to his bedside. 


_ Odd Treatment pirat Fence Posts 
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“Preservative poured in the inner tubes soaks into the ends of the posts 


To PROTECT wooden 
fence posts from decay, 
the Forest Products 
Laboratory at Madison, 
Wis., has developed a 
simple, inexpensive 
method of impregnat- 
ing the posts with a 
chemical preservative. 
Old automobile-tire in- 
ner tubes are sliced 
through, and an open 
end is fastened around 
one end of a post. When 
zine chloride, a decay 
preventive, is poured 
into the tube, the wood 
slowly absorbs it. Be- 
cause American farm- 
ers are said to use half 
a billion fence posts a 
year, this simple proc- 
ess is expected to prove 
of great value. 
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_ Seaplane Pontoons Get Landing Gear 


Ready for o runway take-off on the new wheeled pontoons. Right, 
close-up of metal skid on pontoon bow to prevent nosing over 


ONTOONS equipped with a center wheel and a special 

metal skid on the front enable seaplanes to make emer- 
gency landings on the ground. Made of extremely strong 
but flexible metal, the pontoon skids, one of which is pic- 
tured at the right, keep the plane from tipping forward 
when the seaplane sits down on its two recessed wheels. 


The World's Softest Job 
—But It’s Hard Work 


WALKING on mattresses is the odd way 
that Harmon F. Rumzie, of New York City, 
earns his bread and butter. Employed by a 
manufacturer of high-grade mattresses, 
Rumzie’s job is to break in spring types by 
strolling over them in his stocking feet. 
Thirty, ten, and two minutes are required 
to soften up hard, medium, and soft types. 


System Forecasts Arrival 
of Night Fog at Airport 


CULMINATING nearly a year of weather- 
map study, Joseph J. George, Eastern Air 
Lines meteorologist pictured above, has dis- 
covered a method for accurately forecasting 
the hour at which nighttime fog—if any— 
will roll in at the Atlanta, Ga., airport. Of 
incalculable aid to flying, the system is said 
to operate with equal efficiency at almost 
any point in the United States fifty miles or 
more inland and where the terrain is not 
mountainous. The system employs a graph- 
~ like chart read with the aid of data availa- 
Work keeps him stepping! He's a mattress softener ble daily from the U. S. Weather Bureau. 
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square of celluloid, on which two concentric cats 
core drawn with Indi Size of the circles di 
pends on the distance from your eyes to the 


with tables on page 5 


shield, in accordan 


anger Meter” 


‘M I following too closely behind that car? 
Would it be safe to try to pass him now?” 
How often, while driving, have you asked 

yourself those questions? The accuracy of your 

split-second decision may mean the difference be- 

tween safety and a disastrous wreck. Here is a 

simple “range finder” that you can make and put 

on your windshield to help you estimate distances 
and cultivate sure-fire judgment. 

Passing a slower car on the road, when another 
car is coming toward you, calls for accurate judg- 
ment. It is a matter of split cond timing. Meet- 
ing at a mile a minute each, cars eat up the dis- 
tance between them at the rate of 176 feet a sec- 
ond. If a driver going sixty miles an hour 
attempts to go around a car going forty, the 
swing-out, the passing, and the swing-back 
will take seven and one half seconds, even 
ind. _ though the swing-out is started only 100 feet 

1} behind and the cut-in is completed 100 feet 


strated below ahead of the slower car. In those seven and 


one half seconds the meeting cars will have 
traveled 1,320 feet toward each other. 

In other words, if a driver travels at sixty 
miles an hour, he must have a quarter of a 
mile of clear road ahead before it is safe to 
try to pass a slower car. It is reasonable to 
expect a sixty-mile-an-hour speed in the cars 
that come toward you on the roads outside 
the cities. At slower speeds, the danger is 
proportionately less. 

Curves, hills, and night driving cause most 
head-on collisions, because many drivers at- 
tempt to pass at times and places where 
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Judging sofe distance for following. If the car chead 
looks smaller than the lorge circle of the “danger 
moter,” you have a margin of safety for sudden stops 


or Your Car 


WILLIAM F. STEUBER 


SAFETY DIVISION, MOTOR VEHICLE DEPT, OF WiS, 


they cannot see far enough ahead to be sure 
they have room to use the left lane before 
an approaching car is upon them. To give 
the driver a means of judging whether he 
lacks that necessary quarter mile of clear 
road is a purely mechanical problem. 

‘The farther away an object is, the smaller 
it appears. In fact, we estimate how far dis- 
tant an object is by noticing how large it 
looks. This use of perspective is the basis 
upon which you can make a “danger meter” 
to tell you when it is safe to pass the slower 
car ahead. 

‘The “danger meter” is simply two con- 
centric circles drawn upon celluloid and af- 
fixed to the windshield directly ahead of the 
driver with cellulose tape. As the driver 
travels along the highway, the scene ahead 
appears as shown in the illustrations. When 
he wants to pass the car ahead, a quick 
glance through the “danger meter” tells him 
if danger is too close to risk passing. If the 
edges of the road ahead at the farthest visi- 
ble point lie outside the rim of the small 
circle, the driver is too close to a curve or a 
hill to take a chance on passing. 

Likewise, even though the “danger meter” 
shows the road aheaa at a point so far away 
that the edges of the road appear to lie well 
inside the small circle, there still may be 


If you see this, you're much too close, The 
cor cheod now looks larger than the lorge 
circle. This meons that you are leis than | 

feet behind the cor—too close for comfort if 
the driver should heppen to slam on the brakes 
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danger. If there are ap- 
proaching cars between 
the driver and the far- 
thest visible point, it is 
obvious that it is not safe 
to overtake the car 
ahead. Also, the road 
must be fully visible be- 
tween the driver and the 
farthest point of the road 
in sight. If there is a 
sharp dip ahead, it may 
hide an approaching car. 

‘The larger circle is de- 
signed to tell the driver 
when he is following an- 


DIMENS!I 
“DANGER METER’’ 


other car too closely. If A 
the car ahead, when es 
sighted through the i 
“danger meter,” appears #4 
larger than the large cir- Ie 
cle, the driver is follow- 1” 
ing too closely for safety 20” 
if the car ahead should 21" 
stop suddenly. When the 2" 
driver stays far enough 23° 
behind so that the car 24° 
ahead appears complete- ae 
ly within the large circle, 
there will be a safe stop- 26" 
ping distance between ar 
the driver's car and the 28" 
car ahead. 29" 

The “danger meter” is 30” 


designed for quarter-mile 

visibility for passing and 

for an even 100-foot clearance in following 
another car. To make one for your car, take 
a two-inch square of clear celluloid. Have 
a friend measure the distance from your 
eyes to the windshield at a point directly in 
line with your eyes when you sit comfort- 
ably behind the wheel. This distance (Table 
“A") measured in inches will tell you, from 
Table “B,” how large to make the large 
circle, while table “C” will tell you what size 


to make the small circle. 

Both circles should be 
drawn using the same 
center, both should be 
made with black India 
ink. The inner circle 
tells whether you have a. 
clear road for passing, 
the outer circle tells 
whether you are allow- 
ing a safe distance be- 
tween you and the car 
ahead. The small varia- 
tion for eye distance 
shows that the accuracy 
of the “danger meter” is 


ONS FOR 


B c not vitally affected by 
" % the driver's shifting for- 
. * ward and back in his 
' w 

ee ; seat. 
we W Do not use the “danger 
1 x" meter” as a gun sight. 
1%" ne Staring through it might 
4" nn cause you to fail to see 
rhe nn dangers approaching 
fig wn from the side. Merely 
wh" nn glance through it quick- 
“we oe ly to apraise your posi- 
ie ee tion, At other times it is 
i . so inconspicuous that it 
id W will in no way interfere 
Li *” with your vision. Being 
rm wr transparent, it does not 
rm" x" violate state laws that 
prohibit stickers on the 

windshield. 

Many head-on collisions occur at night 
or in fog. The device is as effective at 


such times as in ordinary daytime driving. 

Proper use of the “danger meter” will give 
you a sense of security when you drive. Two 
or three weeks’ use of it will educate you 
into an accurate concept of distance judg- 
ment. Head-on collisions can be reduced 
when drivers know when and where it is 
dangerous to overtake and pass. 


Many head-on col 
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jons occur at night or in fog. The "danger m 


is fully effective at such times 
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TEST-TUBE MAGIC 


hmazing New Howers 


4y EDWIN TEALE . 


Compare the scraggly MONG the rainbow-hued pages of 
wild ‘zinnia. shown at your seed catalogue, this spring, 
the left with the im- you are likely to find brilliant 
proved variety below blooms and unusual plants created 
‘ond the giant flower 1. 9 new kind of Luther Burbank. In place 
at the bottom of the 

Gage Suchtronsforme, of acres of experimental gardens and hun- 
fins con now be vid. dreds of thousands of tiny seedlings, the 
‘ed by chemical means 1940 plant wizard is using tiny vials of po- 
tent drugs, X rays, and amazing synthetic 
foods. With these laboratory aids, he is 
producing better farm crops, brighter 
blooms for your back yard, and longer-last- 
ing flowers for your vases, 

In former years, new plants were added 
to the lists largely by artificial fertilization 
—that is, by placing pollen from the flower 
of one species on the flower of another. The 
crossbred plant that developed often showed 
characteristics different from those of either 
parent. Many steps, and long periods of 
time, frequently were required to produce 
new species in this way. By the new methods 
of the laboratory, the work of years can be 
telescoped into the space of a single season, 

Only a few days ago, in the grand ball- 
room of a New York City hotel, distin- 
guished guests assembled to view one of 
the latest achievements of the kind. David 
Burpee, noted plant breeder of Philadelphia, 
Pa., presented in preview “Tetra,” the first 
flower ever created for the market by chem- 
ically accelerated evolution, A brilliant 
orange marigold with petals suggesting 
those of a carnation, Tetra was developed 
with the aid of a yellowish drug called 
colchicine. 

As sulfanilamide, a specific for many hu- 
man ills, was the “miracle 
drug” of 1939, so colchicine 


(pronounced kol'-ki-sin), the producer of 
plant wonders, may rank as the miracle 
drug of 1940, More poisonous than strych- 
nine, known since the days of the Aztecs, 
used for centuries in the treatment of gout, 
colchicine is obtained from seeds of the wild 
meadow saffron. 

Its magic effect on the cells of plants— 
altering the character of the seeds, thicken- 
ing the leaves, enlarging the pollen grains, 
changing the shape and color of the blooms 
—is being explored at the present time as 
the direct result of an accidental discovery 
made, nine years ago, in a Bulgarian green- 
house. 

At that time, a scientist named Dontcho 
Kostoff was studying changes that took 
place from generation to generation in egg- 
plant. One day, he found his glass-inclosed 
laboratory overrun by insect pests. To elim- 
inate them, he sprayed the plants with nico- 
tine sulphate. Later on, Kostoff was puz- 
zled by the number of mutations, or freaks, 
that seeds of the treated plants produced. 
Experiments showed that the cause of these 
variations was the alkaloid poison in the 
insecticide. 

‘That discovery put science on a thrilling 
trail. ‘The hunt for other and more effective 
alkaloids began. Three years ago, Dr. Al- 
bert F. Blakeslee, Carnegie Institution ge- 
neticist at Cold Spring Harbor, N. Y., and 
recently elected president of the American 
Association for the Advancement of Science, 


Spraying @ plant with colchicin 
wonder drug. Below, a Coliforni 
which strange new flowers are cultivate: 


used the poison drug of the Aztecs, colchi- 
cine, in experiments with Jimson weed, Re- 
sults were spectacular. Other laboratories, 
in other parts of the country, took up the 
magic drug and workers began experiment- 
ing with fruits, grains, and flowers. The 
amazing results of their labors are now be- 
coming apparent. 

Already, “one-generation miracles" of the 
kind have given us raspberries capable of 
growing farther south than any previous 
variety; tobacco richer in nicotine for in- 
secticides; cotton having increased resis- 
tance to disease and drought. Tetra, the 
new marigold, is said to stay fresh, when cut 
and brought indoors, far longer than any 
other species, Numerous other garden 
plants are now in the process of develop- 
ment. 


At El Monte, Calif., Elizabeth Bodger, one 
of the leading women producers of new 
plants in the world, is using the latest 
drugs, as well as X rays and cross-fertiliza- 
tion, to create brilliant new blooms for your 
Her latest achievement is an ar- 
“tiger-striped" 


garden. 


resting zinnia, Another 


David Burpee, noted 
plant breeder, with 
specimens of the now 
Tetra" matigold, @ 
flower actually cre- 
ted by chemically 
accelerated —evolu- 
tion. It hos orange 
petals shaped like 
those of a carnation 


These three zinnias 
of different colors 
were grown on @ 

gle buth. Occurring 
Ss freak among yel- 
low zinnias, the un- 
usvel bush was made 
a stable variety by 
painstaking breeding 
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ing tulips for 
A 


SINGLE-SEATER PLANE HAS. 
EIGHT MACHINE GUNS. 
mn WINGS. 


LUNES OF FIRE 
CONVERGE AT 
“Focus” 

300 YAROS 


Eight-Gun Planes 
Concentrate Fire 
on Single Spot 


EIGHT separate machine 
guns mounted in the wings 


of the “Spitfire” fighting 
planes of the British Royal 
‘Air Force concentrate their 
simultaneous fire on a point 
300 yards dead ahead of the 
planes. Thus, when an enemy 
plane is brought into range 
by means of a swift surprise 
attack from above, the con- 
verging fire of all eight guns 
rips into the hostile craft like 
a whirling buzz saw. Since 
each gun fires twenty times a 
second, the deadly spray of 
bullets from the eight guns 
reaches a rate of nearly 10,- 
000 shots a minute. At right, 
above, ground attendants are 
“loading” a cartridge belt in- 
to a Spitfire's wing. 


19 and gun-testing operations on the plane. Noti 


lower pictures os eight guns fire at once 


- Sails Help Trundle Produce to Market 


igged on whe 
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borrows of Chinese farmers make the going eosier 


No PossiBLe form of 
aid is overlooked by the 
ingenious Chinese peas- 
ants pictured in the 
photograph at the left, 
who have to trundle 
heavy loads of produce in 
crude wheelbarrows from 
their farms to markets 
in near-by towns. When- 
ever a breezy day comes 
along, therefore, each 
farmer rigs up a square 
sail, spreading it between 
upright poles fastened at 
the front of his barrow, 
to let the wind give him 
a lift on the trek to town 
to sell his wares. 
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Put a Nickel in the Slot 
and It Feels Your Pulse 


B1oob pressure and pulse rate are meas- 
ured by a novel coin-operated slot machine 
recently introduced. When a person drops 
a coin into the machine and straps his arm 
down as pictured above, the apparatus au- 
tomatically tells him whether his pulse is 
fast, slow, or normal, and whether his blood 
pressure is high, average, or low. 


Opaque lenses cut 
off excess 

ond the wearer s 
through oblong slits 


66 


Mountain-Top Windmills 
To Generate Power 


GENERATING electricity by harnessing 
powerful winds that blow continuously on 
certain mountains in New England, is a pos- 
sibility being studied by weather scientists 
of Harvard University, Cambridge, Mass. 
Wind records kept on Mt. Washington, 
N. H,, and other peaks are said to indicate 
that wind power at such sites would be more 
reliable than water power. 


Odd Scales Weigh Candy 


HoUvsen in the top of a column resembling 
a miniature lighthouse, the dial of a new 
balance scales for weighing candy reveals 
whether the amount measured into the scoop 
on one balance weighs more or less than 
the metal weight on the other balance. 


Special Glasses Aid Cataract Sufferers 


Poor vision experienced by persons suffer- 
ing from cataract of the eye may be im- 
proved by special glasses developed by Drs. 
Ida and William Finebloom, of New York 
City. Cataract of the eye, it is explained, 
involves the appearance of small opaque 
spots on the normally transparent lens of 
the eye. These spots cause light rays en- 
tering the eye to spread in all directions, so 
that too much unconcentrated light falls on 
the retina, producing a blurred image. The 
new eyeglasses cut off excess light by in- 
corporating lenses coated with opaque enam- 
el except for a clear oblong strip. The in- 
ventors do not claim that the spectacles cure 
the condition, but merely improve the vision. 
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Swim Suit Made of Glass 


DResseD in a glass bathing suit, the 
young lady at the left exhibits the latest use 
of an ultra-modern fabric, to a research 
scientist of the firm that developed it. Wov- 
en from spun glass, the cloth has 
‘been made into dresses, window cur- 
tains, and other products. 


Solder in Paste Form 
Is Easy To Apply 


Souper in paste form, just placed 
on the market, dispenses with solder- 
ing iron and flux. Applied with a 
brush to the metal, which needs no 
preliminary cleaning, it makes a 
firm bond when heated. 


The fabric of this bathing suit was woven from spun gloss 


Electric Map Trains Air-Raid Wardens 


BRITISH air-raid wardens now learn how realism is supplied by tiny models of police- 
to protect civilians with an illuminated map men, cars, and a shot-down enemy plane, 
of typical streets and buildings. By pressing shown in the picture at lower left. 

buttons, an instructor lights 

up different lamps, denoting 
the fall of high-explosive, in- 
cendiary, or poison-gas bomb: 
Prospective wardens take 
notes of what they would do, 
and make imaginary tele- 
phone calls for police, ambu- 
lances, or fire apparatus, for 
subsequent criticism by the 
instructor. An added touch of 


Problems in cir-raid rel fepresented by 
flashing lights ond models like those ot left 
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Breezes Power Electric Car 


Free air takes the place of gasoline to drive what J. C. 
‘Thomas, of St. Augustine, Fla., calls his “windmobile.” While 
he parks, the breezes turn a windmill at the front, operating 
a generator that charges the machine's twelve storage bat- 
teries. Then, through an electric motor, the batteries propel 
the odd car at speeds 
up to fifty miles an 
hour. According to 
the inventor's figures, 
it costs him a quarter 
of a cent a mile, 


indmill shaft charges 


A generator on the 
whenever it is pa 


the car's batter 


Star Counter Aids Astronomers 


AN ELECTRIC-EYE machine now speeds the task of count- 
ing the stars in the sky, so that astronomers may learn 
the structure of the universe. As a scanning beam trav- 
erses a photograph of a part of the heavens, the photo- 
electric counter automatically tallies stars of various mag- 
nitudes on separate dials. Small “sample” areas have 
previously been counted by eye. 


Lamp, Magnifier 
Speed Manicures 


A MANICURIST becomes a 
precision worker with the aid 
of the combination rack shown 
above. Like a jeweler, she ob- 
serves her handiwork through 
a magnifying lens, under the 
rays of a lamp mounted on the 
same stand. Convenient trays 

; for her tools and lotions are 
This device counts stars appearing ina photogroph of the sty built into the kit. 
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Indoor Golf Game Is Nine- Hole Course 


InpooR golf on felt 
greens that provide a 
“drag” similar to that of 
grass is possible with a 
novel game recently in- 
troduced. Covered with 
a heavy, deep-nap hair 
felt, disks and ramps 
form a playing surface 
requiring a space of only 
seven by three feet. A 
regular club and golf 
ball are used, and the var- 
fous disks can be adjust- 
ed to present nine differ- 
ent approaches to the 
cup, each of which has 
a different scoring value 
for the players. 


Making o difficult shot 
‘on the indoor golf gr 

h how “hazards' 
1d to create dif- 
ferent approaches to cup 


Drill Driven by Hand Power 
Cuts Through Spring Steel 


DESIGNED for use in locations where electric 
power is not available, the drill pictured at the 
left employs hand power. Weighing less than 
twenty-five pounds, the drill may be moved from 
the workbench to a job, thus saving time and la: 
bor. The special friction feed is said to make it 
possible to drill tough metals such as spring steel 
A chain is provided with the tool for holding it se 
curely and tightly against the work at any angle 


Hand power operates this lightweight dr 
Night-Fishing Light 
Clamps on the Rod 


For night fishing, a fountain-pen 
flash light now on the market is de- 
signed to fasten onto a fishing rod. A 
wire loop holds the fishline above the 
light, which is clamped to the rod just 
in front of the reel, as seen at right. Flash light clamped to rod. Wire loop holds line clear 
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He Runs a Hospital 
for Ailing Birds 


OPERATING a hospital for birds is the un- 
usual hobby of Patrick Lambert, of Jersey 
City, N. J. Set up in a room in his home, 
the hospital is fitted with homemade equip- 
ment that includes a plywood operating table 
four inches wide and six inches long, where 
ling birds in need of surgical treatment are 

‘strapped” down with light cord laced 
through small screw eyes, The photographs 
show the bird doctor at work. 


1, Patrick Lambert studies the 
beat of a sick bird. 2, He admini 

chloroform to @ patient on the midget 
operating table. 3, Breathing into a 
tube to provent a pneumonia victi 

lungs from collapsing. 4, P 
songster's sore throat with argyrol 


Dental “Floss” of Rubber 
Fits into Tight Spaces 


For cleaning teeth where the bristles of 
a toothbrush will not reach, dental floss 
made of rubber is now available. Because 
it may easily be stretched, the diameter of 
the floss can be changed to fit the spaces be- 
tween the teeth to be cleaned. 
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A SAFETY parachute minus trailing ropes 
and rip cords is the aim of Semen Kronhaus, 
of Los Angeles, Calif., shown above with a 
model of his invention. ‘The strange-looking, 
dumbbell-shaped device, in which the pas- 
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Guinea Pig Tests Novel Parachute 


senger rides in a basket slung between the 
two hollow rubber spheres which serve as 
shock absorbers, has been tested in numer- 
ous “jumps” from an airplane, with a guinea 
pig as passenger. 


Special Liquid Mends 
Broken Finger Nails 


BROKEN finger nails now ‘can be 
mended with a translucent liquid just 
placed on the market, The liquid is 
applied across the broken portion of 
the nail, which is covered with tissue 
paper before the liquid dries, When 
dry, the nail may be polished and even 


Cementing @ torn nail back together with the new liquid _filed as it grows out, 


Baggage Elevators 
Speed Unloading 
of Crack Train 


SrruGcLING down the 
steps of a train with both 
hands full of bulky bag- 
gage is a thing of the 
past on a crack new Pa- 
cific Coast train. As the 
train approaches a sta- 
tion, porters in each car 
load the passengers’ bag- 
gage into a small eleva- 
tor reached from within 
the car. As soon as the 
train stops, the baggage 
is removed through a 
door that opens from the 
outside of the coach, as 
shown at the right. 
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Vibrating Machine 
Tests Tire Rubber 


A MACHINE that duplicates with 
small buttons of rubber the pun- 
ishment an automobile tire takes 
in actual service is now being used 
by engineers of a leading American 
rubber company. The average pas- 
senger-car tire, the scientists state, 
receives 750 jarring highway im- 
pacts a minute when traveling at 
the rate of sixty miles an hour, 
and each impact sets up from 7,500 
to 15,000 vibrations a minute with- 
in the tire. All this creates heat— 
rubber’s worst enemy. By means 
of weights and vibrators, the test- 
ing machine subjects a small sam- 
ple of tire rubber to twice the nor- 
mal number of road impacts, By 

comparing the ma- 
chine’s effects on more 
than 10,000 rubber 
samples during the 
last year, the engi- 
neers have been able 
to select those which, 
in a tire, will run cool- 
er and offer the great- 
est resistance to heat, 


Novel Wrecking Car Gives Autos a Lift 


SYLVESTER Lockwoon, a Norwalk, Conn., suspended in mid-air back to the garage. He 
garage owner, believes in doing things thor- has used this towing system successfully 
oughly when he is called on to haul an auto- with vehicles ranging from light roadsters 
mobile to his garage for repairs. That is his to trucks tipping the scales at 7,000 pounds, 
reason for the novel 

tow truck pictured be- 
low, which is fitted 
with hoisting equip- 
ment so that it can lift 
a car entirely off the 
ground and carry it 


Placing a small button of somple rubber, 
cone at the right, in the machine to test 
ance to heat generated by high-speed vibrations 


Anything from a small car to @ 7,000- 
pound truck is easily lifted off the 
ground and carried by this wrecking car 
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How the flying wing would 
be cutfitied with machine 
guns end demolition bombs 


HIGH-POWER 


MACHINE GUNS. 

BUILT INTO WINGS 
AND CONTROLLED 
BY PILOT S 


ye 


MACHINE GUNS: 


Tailless Fighting Plane 


. a FOLLOWING the plans of their aeronautics instructor, John 
D. McKellar, nearly 150 students of the California State Poly- 
technic School are building a new kind of tailless airplane, 
‘The radical McKellar design calls for a “flying wing” with the 

fuselage inside, and pro- 

pellers at both front 


John D. McKellar (cootless) checks on his double-flap wing contro! 
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Long-Distance Television 


MADE POSSIBLE BY NOVEL RELAY SYSTEM 


awe! 
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network of stations that could easily rival 


the present nation-wide hook-ups for sound pro- 
grams has just been announced. Because television 
signals, like light rays, travel in a straight line in- 


stead of following the earth's curvature, it has been 
virtually impossible up until now to receive them 
beyond the transmitting station's horizon line— 


tC WAUTOMATIC 
TRANSMITTER 


TELEVISION SIGNALS ARE 
RELAYED FROM ONE AUTOMATIC 
STATION TO THE NEXT 


ANTENNA 
ROD 


METAL 
REFLECTOR 
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. “laws 
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From tower to tower, signals “step” cro: 
country to o distant rebroadcasting sta- 
fion which delivers them to your home set 


roughly, in a radius of about fifty miles in all directions, 
Confronted with this serious limitation, research engineers 
set to work to expand the range of television. After many ex- 
periments with telephone lines and “coaxial” cables, Radio 
Corporation of America engineers devised the scheme of set- 
ting up point-to-point relay stations so that television programs 
might be boosted along through the ether from one automatic 
station to the next and fed into distant rebroadcasting stations. 
In the accompanying drawing, the system is graphically il- 
lustrated. At the far left, television signals emanating from 
the skyscraper-top antenna of a metropolitan telecasting sta- 
tion are represented. Some thirty miles away, the signals are 
picked up by the antenna of the first automatic relay station 
housed inside a tanklike tower. Amplified 1,000,000 times, they 
are then shot with bulletlike accuracy by a special “parabolic” 
antenna, shown at left, to the next station farther on. 


aid 


Globe Contains Instruments 
To Tell Time and Weather 


‘THERMoMErER, hygrometer, barometer, and 
chronometer are contained in an ornamental 
bronze globe recently placed on the market. A 
compass is set into the base of the outfit, while 
the chronometer timepiece is placed on a swivel 
so that it may be turned partly out for winding. 


Lever in Handle Opens Knife 


PULLING one end of 
the handle opens the 
blade of the knifeshown 
at right. It is impossi- 
ble to break a finger 
nail attempting to open 
the blade, the makers 
state, since it is not nec- 
essary to touch the 
blade at any time. To 


the han- 
The chronometer swings outward for winding Sle end ‘ie pressed, 


Airplane Tires Are Given Third Degree 


FORCING an airplane tire against 
@ metal drum that is whirling at a 
speed of seventy miles an hour is 
one of the grueling tests given 
these tires to check their resist- 
ance to the impacts and strains 
encountered in actual service. The 
instrument board where factors of 
speed, drag, impact, and other con- 
ditions of the tire test are auto- 
matically registered, is pictured in 
the photograph below. After the 
tests, the tires are dissected to 
determine possible damage. 


Bumping on cirplone tire against @ rapidly 
revolving drum simulates landing conditions. 
‘The instrument board at right records stresses 
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Gloves Turn into Mittens 
When Flying Is Cold 


Gtoves that can be turned into mittens, 
in flying through the cold upper air, are dis- 
played at right by a British aviatrix. For 
extra warmth, sealskin cuffs fold down over 
the suede fingers, and a tug on a slide fas- 
tener completes the transformation. At the 
left of the illustration is the glove; at the 
right, the mitten. 


Movies of Ocean Depths 


MOTION PICTURES of ocean depths as far 
as three miles below the surface are being 
made in the North Atlantic from the oceano- 
graphic research ship Atlantis. The camera 
is lowered into the sea in a water-tight 
housing fitted with a powerful light and a 
special window for the lens. 
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Airport Fire Fighters Ride Motor Cycle 


ANNED by an asbes- 

tos-clad pair nick- 
named “Snow Whites,” a 
speedy motor-cycle fire 
truck has just been placed 
in service at the U. 8. Na- 
val Reserve Air Base at 
Floyd Bennett Field, New 
York City. If a plane 
crashes in flames, the odd 
machine will dash across 
the field to rescue the pilot 
and extinguish the blaze. 
Wielding a fifty-foot hose 
with a hornlike nozzle, as 
shown in the upper pic- 
ture, the crew will spray 
the fire with carbon diox- 
ide “snow” from a set of 
four tanks mounted on the 
strange three-wheeled ve- 
hicle. 


It's a glove. On the other hand, it's @ mitten 
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Electric Device 
Gauges Nerves 


ARE you nervous, or re- 
laxed? “An electric “nerve 
meter” devised by Dr. Ed- 
mund Jacobsen, Chicago phy- 
siologist, tells the story. Fine 
platinum electrodes, painless- 
ly inserted under the skin, 
pick up tiny electric currents 
in nerves and muscles. A re- 
sulting graph shows the de- 
gree of tenseness of the sub- 
ject. Other tests with the de- 
vice have detected uncon- 
scious lip movements of sub- 
jects when they were silently 
reading. 


Puts Points on Pencils 


DRAWING a pencil through a V-shaped 
slot, in a new sharpener, quickly gives a 
keen point. Dust drops between two metal- 
backed surfaces of abrasive cloth into the 
base, which is easily emptied at will. 


J. Steinlouf on 


tis be Bed Furnishes Frame For Bicycle 


PERCHED atop one of the world's goofiest bicycles, J. 
Steinlauf of Chicago exhibits proudly his homemade en- 
cumbrance to traffic. A man of originality, he has tolerat- 
ed no conventional parts except a horn, handlebars, and 
wheels. Part of a discarded bed forms 
the frame. Accessories include an 
alarm clock, a pair of household 
brushes, a comb, a hot-water bag, a 
bunk, and a horseshoe, since one can 
never tell when such oddments might 
come in handy. 


Versatile Alarm Clock 
Even Gets Breakfast 


No RAUCOUS alarm awakens David 
Olsson, Swiss amateur watchmaker, 
in the morning. Instead, a clock of his 
own construction turns on the 
light in his bedroom and starts 
a phonograph playing soft mu- 
sic. A few minutes before wak- 
ing its owner, the versatile 
timepiece has lighted the gas 
stove, and when Olsson rolls 
out of bed he finds a potful of 
steaming coffee ready and 
waiting for him. 


78 POPULAR SCIENCE 


Percolator Holds 600 Gals. 
—or Just Two, as Below 


From head to foot is a long way in the mon- 
ster percolators used in the canning industry. 
Made of stainless steel, the one illustrated be- 
low holds 600 gallons. During a recent con- 
vention of canners at Chicago, Il., its size was 
graphically illustrated by the girl peering from 
the top—with, it is to 
be suspected, some 
help from beneath. 


Painting the inside of o 
tubular plane-engine mount. 
Air pressure forces paint 
through tiny holes in tube 


Plane Tubing Painted 
Both Inside and Out 


PainTep both inside and out, tubular 
mounts for the motors of American Air- 
lines passengers planes now receive 
double protection against corrosion. 
Forced in through small holes in the ring- 
shaped tubing, as shown above, the spray 
of paint reaches every part of the interior. 


Pooch Made Portable 
by Novel “Dog Bag” 


Dressep for traveling in the handy 
bag shown above, a small dog is read- 
ily carried by a pair of cloth grips. A 
slide fastener closes the top of the bag, 
and the front may be shut or left open 
as desired. 
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Safe in Cashier's Chair 
Foils Holdup Attempts 


A “BANDITPROOF chair” for cashiers has 
made its appearance, to foil holdups in 
stores and restaurants. Instead of hand- 
ing over the money, the cashier unobtrusive- 
ly slips it into a heavy steel deposit box be- 
neath her seat, as shown in the illustration 
above. Once there, it is safe, 
cashier cannot open the trip! 
tacle by herself. Confronted with an empty 
cash drawer, the thug will make a hasty 
departure for better hunting grounds. 


Lightweight Sun Lamp 
Is Easily Carried 


WHOLLY self-contained, a compact sun 
lamp of new design may easily be carried 
from room to room, or taken along on trav- 
els. Its S-shaped mercury-vapor tube emits 
healthful ultra-violet 
rays when the cord is 
plugged into a stand- 
ard alternating-cur- 
rent outlet, providing 
current at sixty cycles 
and 110-115 volts. 
When the lamp is not 
in use, a lid protects 
the tubing from break- 
age. A compartment 
at the side affords 
space for the rolled- 
up electric cord, and 
for dark-tinted ' go 
gles to protect the 
eyes during use. 


able radio, the sun 
lamp is used os above 


Radio for Police Car Receives Facsimiles 
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Photographs and fingerprints appear on a roll of paper in th 


FAcsiMitereceivers, mounted 
on the instrument panels of 
patrol cars, now aid the Bergen 
County, N. J., police in tracking 
down criminals. Photographs 
and fingerprints of “wanted” 
suspects, transmitted from 
headquarters, appear upon a 
roll of paper in the mobile set. 
It may be operated either by 
radio or over telephone and 
telegraph lines. Complete se- 
erecy may be obtained by pre- 
setting the new instrument to 
decode “‘scrambled” signals, 
which would be a meaningless 
jumble to any other receiver 
intercepting them. 
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HANDSOME murals of carved 
linoleum mark an innovation in 
interior decorating. Sitting on 
the broad panel, the artist out- 
lines figures and scenery by skill- 
ful cuts with his gouges and 
knives, until the entire design 
has taken form, During much 
of this time, a heat lamp on a 
portable stand is focused on the 
section he is cutting, to make the 
linoleum more pliable. His next 
step is to apply the coloring. 
Finally, after the surface has 
been rubbed over, he sprays it 
with a special clear lacquer that 
assures the permanence of his 
work, Ingredients of this Inc- 
quer are so chosen that it will 
expand or contract with heat 
or cold at the same rate as the 
linoleum, avoiding danger that 
the mural might crack with rap- 
id changes of temperature after 
it is installed, 


lacquer, 
At the left is a finist 
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Beetles Clean Up 
Bones for Museum 


AN ARMY of 5,000 voracious 
beetles helps prepare exhibits for 
the American Museum of Nat- 
ural History, New York City. 
Since the dried flesh that adheres 
to fragile and intricate animal 
skeletons would be extremely 
difficult to remove by hand, the 
specimens are placed in a tray 
with the insects, whose micro- 
scopic jaws soon pick the bones 
clean. Imported from Asia and 
Africa, the pampered beetles 
live and breed at a constant tem- 
perature of eighty degrees in a 
special metal-lined incubator. 


Phonograph Needle Plays 1,000 Records 


DectaneD capable of playing more than 
1,000 records without tone distortion, a new 
long-wearing phonograph needle has just 
been placed on the market by a leading 
maker. Welded to its shank, a ball-pointed 
tip consists of a fine-grained alloy of rare 
metals related to platinum, Each needle 
receives constant inspection under power- 

ful microscopesduring its 
manufacture, to insure 
that the shape and radius 
of the tip will make a 
perfect fit in the groove 
of the phonograph rec- 
ord, neither overriding 
nor wabbling about in it. 
Inspecting needles with microscopes. The photomicro- ‘The special alloy reduces 
eaph af right shows how ‘lloy tip fits disk groove friction to a minimum. 
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Pursuit Plane Carries 1'/2-Inch Cannon 


ITH a 1%-inch cannon firing through 
the propeller hub, four synchronized 
machine guns, and 400-mile-an-hour speed 
the new Bell “Airacobra” ranks as the fore- 
most pursuit plane in the world. Now in 


quantity production for the U. S. Army, the 
sensational craft can bring down a raiding 
bomber with one shell. Placing the cockpit 
near the center of the single-seater mini- 
mizes strain on the pilot in fast maneuvering. 


Gas Appliances Tested for Efficiency 


‘To Assure the efficiency and safety of gas 
household appliances, before a manufacturer 
offers them to the public, the American Gas 
Association performs novel tests in aLos An- 
geles, Calif, laboratory. “Artificial steaks” 


‘Samples of combustion products of gos burners 
being drawn off for analysis. Right, measuring 
warmth given off at angles by a radiant heater 
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—copper disks resting on asbestos pads— 
must heat up at a standard rate in trials of 
oven broiling. A thermopile, resembling a 
microphone, detects how much warmth a ra- 
diant heater gives off in different directions, 
If defective burners emit deadly carbon 
monoxide gas, analysis of combustion prod- 
ucts reveals it, and changes are ordered, 


A shell bursting in the ground, in a recent war film 


INCE 1918, nearly 250 movie battles 

have been fought among the val- 

leys and hills north of Hollywood, 
Calif. To make realistic scenes for war 
films, guns boom, parachute flares light 
the countryside, and land mines shatter 
the night. Unlike the vast areas cov- 
ered by troops in actual warfare, how- 
ever, a Hollywood battlefield seldom 
spreads over more than a few acres, Di- 
rectors plot camera angles carefully, and 
a few hundred khaki-clad extras and 
stunt men look like divisions when they 
go into action. 

Recently, as troops moved across a 
trench-laced field into barbed-wire en- 
tanglements in making the new movie, 
“The Fighting Sixty-Ninth,” their ghost- 
ly figures were bathed intermittently in 
the glow of near-by shell bursts, Grad- 
ually, as gun flashes lighted the sky be- 
yond a near-by hill, the heavens glowed 
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big scone in "The Fighting Sixty-Ni 


“Casualties” are 
with realistic wo 
stare of death, as show 


Because a fresh, clean u 
look ri thi 
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with a brilliant and flickering white fire. 

tudio electricians made the gun bursts 
with an ingenious lightning torch. Every 
three seconds, compressed air blew alumi- 
num powder into the air, while an electric 
spark ignited the powder near the muzzle 
Soon, as clouds of smoke rolled upward, the 
flashes illuminated a wide area to produc 
a startling visual effect of night firing. 
Sound representing the booming of the gun 
was dubbed onto the sound track later at 
the studio. 

Movie battles are really fought 
cameras begin to roll. Workmen, f 
ing carefully prepared battlefield diagrams, 
dig shell holes, stretch barbed wire, cut 
trenches, and spade up every foot of earth 
to give the appearance of land that has 
been fought over. Before film fighter: 
tacked in the recreated Argonne Forest n 
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90 powder bombs connected to 
central firing boards were laid in hole 
spotted over the field, 500 aerial bombs were 
attached to twenty- and thirty-foot steel 
poles, painted black to escape view by the 
cameras, and 450 pounds of dynamite was 
buried at strategic points. Before each 
“take” the troops rehe their mov 
ments, those ¢ falling at 
points indicated by the director. 
“We take absolutely no chances,” says 
Ponedel, one of Hollywood's dozen ex 
“Some paper-wrapped 


ng ago, 1, 
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bombs are shot into the air from mortars, 
but most of the shrapnel effect comes from 
bombs tied to the poles. These consist of 
small drug-store cartons filled with flash 
and fine sporting powd wrapping the 
cartons tightly with bic tape, we get a 
quick, sharp flash and explosion. 

"Shells" bursting in the ground present 
the greatest hazard, yet no one gets hurt, 
provided he follows instructions. Charges 
are buried in holes dug about three feet deep, 
ither as a “V," which di 
straight up, or by leaning the “ 
one side vertical. By this means, the ex. 
plosion can be directed where it i 
wanted. Dynamite, covered by cork and 
canvas-wrapped earth which mushroom 
when it goes off, gives an ef 
force for the cameras. 

One of the most 
shows barbed-wire entanglements z 
ing upward as high explosives drop in 
their midst. The wire is tied to soft 


yucea sticks and placed in st 


overlapping but not connected. As a movie 
barrage “rolls” into the wire, buried dyna- 
mite explodes, the sticks being covered by 
sacks directly underneath the poles, and 
away goes a mass of wire. 

Big guns, howitzers, mortars, and machine 
guns roar and pop in many pictures, yet 

cl a live shell. When pc 

sible, the movie makers borrow field pieces 
from near-by U.S. Army posts, firing blanks 
in them or using them as properties with 
which to dress the set. To get scenes of a 
soldier firing a Stokes mortar, a director 


had the actor coached in the proper way to 
drop shells down the barrel. When shoot- 
ing commenced, the gunner used dummies, 
to the rear of which blank shotgun shells 
were attached. These shot the projectiles 
upward with just enough force to carry 
them safely outside the scene. Land mines, 
touched off by electricity, represented the 
mortar bursts. 

In a recent war film, machine-gun fire ap- 
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Powder man Ralph Webb making electri- 
col contacts to set off squibs placed in 
pipe elbows, as at left, ond buried 
in the ground. The squibs kick up the 
dirt to give the effect of machine. 
gun bullets peppering advancing troops 


peared to be kicking up the dirt among 
advancing troops. Squatting behind firing 
panels, six powder men sprayed the battle- 
field with thousands of “bullets.” As the 
soldiers moved forward in waves, the “gun- 
ners” watched them closely, and at inter- 
vals raked firing pins across strips of cop- 
per, closing electrical contacts to fire squibs 
buried two inches down in the ground. Each 
squib, containing five grams of powder, was 
fitted into an elbow of pipe, the elbows be- 
ing spaced at (Continued on page 229) 


POPULAR SCIENCE 


- 


USES STRANGE MATERIALS 


‘OU can’t judge a book by its cover” 
is a saying that’s not true of volumes 
bound by Maurice Hammenau, of Brook- 
lyn, N. Y. For Hammenau, a former 
French soldier, adapts the cover material 
to the subject of the book he is binding, and 
he has used hundreds of odd materials rang- 
ing from elephant hide for a book about 
pachyderms, to the uniform of a soldier for 
a war novel. Skins from sharks, antelope: 
zebras, lizards, poisonous snakes, lions, ti- 
gers, and horses are only a few of the pelts 
he has used for special bookbinding jobs. All 
his work is done by hand, and some of the 
problems he encounters in binding require phant hide he secured was an inch and : 
great skill and patience. When half thick, much too bulky for the purpos¢ 
he recently bound a book on ele- So he spent more than two weeks shavin| 
phants, for example, the ele- the hide down to a thickness of less th; 
half an inch, a job that had to be done 
tirely by hand because of the deep r~ 
even furrows in the elephant hide. . 
skin bindings also require special attc 
since they dry so quickly that they té 
pull out of shape the cardboard book « 
over which they are placed. To keep 
moist and allow them to dry slowly, i 
menau stuffs wet paper under the 
skin bindings when they are stretched’ ube 
the cover boards. Pictures on this page S 
some of his bindings. 


Cloth and buttons from o soldier's uniform 
cover the war novel below. Maurice Hammenau 
4 is seen above with an olligator-skin binding 


Books bound in 
Komodo dragon 
end zebra skin 


MAY, 1940 


When censor gets 
thi jh with o let. 


ionable parts 
were blacked out 


red letters are resealed and 
1 with a stick 
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At the front, military con- 
sors like the one at right 
read oll letters written by 
soldiers to the home folks, 
to provent “leaks” of news 


ORE than 100,000 letters, 

and hundreds of bulging 

mail bags full of parcels 

and bundles pass through the Liv- 
erpool headquarters office of the 
British postal censorship every 
day. An army of 2,000 clerks, 
readers, linguists, code experts, 
chemists, and other specialists is 
needed to comb this mass of mail, 
search out hidden information, de- 
lete statements that could be in- 
jurious to the British cause, and 
confiscate any material that might in any 
conceivable way be of value to the enemy. 
A little known but vitally important ad- 
junct to war, this censorship activity goes 
on ceaselessly in every belligerent nation. At 
the battle front, military censors read the 
home-bound mail of soldiers, deleting mili- 
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Suspicious - looking letters 
ore treated with steam and 
with chemicals to moke sure 
thot they do not contain 
writing in isible ink 


This suitcase, containing a 
foreigner's personal papers 
‘ond correspondence, had to 
be opened for examination 


tary information of any kind. At home, 
every letter addressed abroad goes first to a 
censoring depot to be thoroughly scanned by 
a trained expert before it is released. Ques- 
tionable statements in letters are blacked 
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out with opaque ink, no 
matter whether they re- 
fer to such a minor 
point as the state of the 
weather—a factor that 
might have some effect 
on military aviation ac- 
tivity—or whether they 
convey information 
about troop movements. 

Practically nothing 
escapes the sharp-eyed 
censors. A seemingly 
innocent note may con- 
tain vital military se- 
erets written between 
the readable lines in in- 
visible ink. Steam and 
chemical treatments 
will bring the writing 
out. Other apparently 
armless notes may 
conceal a code. Postal 
eryptographers solve it. 
Spies may stuff a me 
sage within a cigarette. 
A censor cleark turns it 
up by probing the cig- 
arette with a hatpin. 
Letters written in for- 
eign tongues are trans- 
lated and scrutinized by 
a corps of linguists. 
Contraband goods that 
might reach the enemy 
through neutral coun- 
tries are confiscated. 
Valises, trunks, and oth- 
er baggage are emptied, 
and their contents as 
well as the containers A+ top, an expert 


ing @ cigarette with o hatpin to make sure 


themselves, are minute- does not con ge. Sometimes, documents are photographed, 
ly studied. above, to provide the censors with a permanent record of their contents 
. a“ u“ a 
Plane Cabins Have “Defroster” Windows 
mig CE a “ ‘To ENABLE passengers to see out in 
ee alll kinds of weather, a leading trans- 


continental air line has equipped its 
planes with “defroster” windows. A 
removable second pane is attached to 
the regular window glass, in such a 
manner as to leave a dead-air space 
between. This prevents fogging of 
the glass under certain weather con- 
ditions, and insures clear visibility 
at all times. In the photograph repro- 
duced at the left, an air-line steward- 
ess is pointing out the fogproof win- 
dow and explaining its purpose to a 
Passenger. All passenger windows 
. on transcontinental planes of this 
line are so equipped. 


Area covered by extra glass pane is always clear of fog 
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Prof. B. J. Luyet 
"shooting" @ drop 
of water to vitrify 
it. The oppo 
is seen ot 


nor is it anything that has ever existed 

before. ‘That strange description fits “solid 
water,” produced with the aid of a child’s 
toy pistol in an experiment by Dr. B. J. 
Luyet of St. Louis University, St. Louis, Mo. 

When he presses 
the trigger of the 
spring - and-plunger 
pistol, a trickle of 
ordinary water from 
a medicine dropper 
is flattened between 
two brass disks, 
which have been pre- 
cooled in liquid air. 
A glassy film of so- 
lidified water re- 
mains adhering to 
the metal. It was 
frozen so suddenly 


[es as hard and cold as ice—but it isn’t ice, 


TAKING PICTURES 
OF SOLID WATER 
The. photomicrographs 
ht, made with the 
jolarized-light set-up il- 
Rectrated, show how ice 
crystals ‘appear in a 
slice of solid water as 
it allowed to warm 
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Solid Water 


““SHOT’’ FROM TOY PISTOL 


that ice crystals had no time to 
form. 

To show this, Dr. Luyet trans. 
fers a fragment of “solid water 
on chilled glass to a microscope 
fitted with crossed polarizers— 
optical “valves” arranged to trans- 
mit no light unless crystals are 
present. At once, the dark field proves the 
specimen vitrified, or non-crystalline like 
glass, rather than crystalline like ice, Let 
it warm up slowly, and growing crystals 
show it gradually turning into natural ice 
before it melts. 
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New Device Tenderizes Meats 


FIFTY-EIGHT sharp blades quickly make meat tender, 
without squeezing out juices, in a new electric machine. 
The device cuts all veins, sinews, and fibers, and handles 
all meats including beef and pork tenderloin up to an 
inch and a quarter thick. It may also be used to knit 
together slices or strips of beef, pork, veal, or mutton. 


Snake Is Treated 
for Sore Throat 


WHETHER it's caught the 
“fu,” or has tried to swallow 
a baby porcupine, the snake 
in the picture below has a 
mighty sore throat. So Harry 
Jackson, in charge of reptiles 
at a Fort Worth, Tex., 200, is 
shown swabbing its gullet. An 
epidemic of the ailment has 
kept him busy playing doctor. 


Tool Makes Quick Job of Removing Tire 


AS MANY as four tires a minute can be 
demounted by an experienced operator with 
a new auto tool, according to its San Ber- 
nardino, Calif. inventor. The four-piece de- 
vice consists of a cone inserted through the 
wheel, a bell which is screwed to the cone 
from the other side of the wheel, a swivel 
set in a hole at the center of the cone, and 
a long bar placed in the fork of the swivel 
to remove the tire as illustrated. With this 
implement, it is declared virtually impos- 
sible to damage either tire or tube. 


Scientists Seek Chemical 
That Causes Hay Fever 


HAY-FEVER sufferers may find relief 
through the researches of scientists at 
Johns Hopkins University, Baltimore, Md., 
who are trying to determine just what 
chemical in ragweed pollen is responsible 
for the sniffles and sneezes of late summer. 
If the culprit can be identified, it may be 
possible to make hay-fever victims im- 
mune to it. 
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mover, and the tool in use. 
off the 


Parts of new 
the bar is rotated, 
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By BERTON BRALEY 


‘Men don’t own equal talents, 
So why assert they do? 
For genius can outbalance 
‘The work of me and you. 
‘Some men are bound to top you 
A little or a lot, 
But still that needn’t stop you 
From using what you've got 
‘To show a bit more ardor 
And generate more zest 
And try a little harder 
To be a little better 
And get a little farther 
‘Than the rest. 


‘You may not light the skyways 
With brilliance—like a star; 
But on the mundane highways 
You'll travel pretty far 
And find that you are moving 
‘Upon an upward slope, 
Your life and jobs improving 
In richness and in scope, 
With plenty in the larder 
And money in the vest, 
Because of trying harder 

To be a little better 

And get a little farther 

‘Than the rest! 


WHISTLER 


= bX 


JOEDIMAGGIO. wr ae 
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When oir-raid sirens 
solind, the radium 
is rishad from the 
maching tg its lead 
contaifer, / at/ right 


40 FT. UNDERGROUND 
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ECAUSE their five grams of radium, scat- 
tered over a broad area by a direct hit from 
an aerial bomb, would create widespread dis- 
aster through deadly, uncontrolled radia- 

tions, officials of the Royal Cancer Hospital, in 
London, England, have devised an ingenious sys- 
tem for whisking their $200,000 supply to safety 
within two minutes. If sirens scream an air-raid 
alarm, nurses rush the radium hoard to a lead cyl- 
inder hanging outside a window of the treatment 
room. By whirling the crank of a hand-powered 
winch, a nurse lowers the cylinder on a wire cable 
down a metal chute built against the outside of 
the hospital. At the end of its descent, the radium 
rests in a subterranean bombproof vault, forty 
feet underground. 

While any threat of air raids continues, hospital 
authorities have ordered that the precious chunk 
of radioactive metal be lowered underground for 
storage every night. Before radium treatments 
can be started in the morning, therefore, 
ply is raised through the shaft to the treatment 
room, A nurse then quickly transfers it to a 


At the right, @ nurse is lower- 
jing the radium into the tube 
to the underground vault. The 
container is handled on a rod 


Placed in the "bomb" as shown below, the ra- 
dium can be shunted between safe and ap- 
paratus. Right, the tube leading to the voult 
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storage safe, which is inclosed in a 500-pound 
lead casing to keep radiations from escaping. 

When a patient is to be treated, he is brought 
to the room and laid on a padded table. The 
radium-treatment machine is then adjusted and 
moved into place so that the radiations will be 
directed onto the proper part of the patient's 
body. In his hand he holds an electric signal 
button so that he can summon help if neces- 
sary. Nurses and doctors then leave the room. 

Outside, an attendant at a control panel 
looks into a periscopelike arrangement of tilted 
mirrors that provides a view of the patient 
in the adjoining room. If everything is in or- 
der, she flips a switch. Automatically, an air- 
pressure system is set in operation to blow the 
container of radium from the safe through a 
flexible tube into position in the treatment ap- 
paratus. A special clock times the treatment. 
At the end, the attendant flips the control 
switch once more, and the radium is sucked 
back into its lead storage chamber. 

For their protection, each of the nurses on 
radium-treatment service in the hospital is giv- 
en a tiny bomb-shape recorder which is car- 
ried in a uniform pocket. This recorder is sen- 
sitive to radium radiations, and gradually be- 
comes radioactive itself after exposure. By 
checking the recorders, the nurses are guarded 
against overexposure to the radium emanations. 


While a patient is b 
treatment, the ra 
in a lead-walled sot 


g prepared fora 
m_ container remains 
. When all is ready, 
attendants leave the room and the radium 
is shot into the cpparctus. After treat- 
ment, pressing @ button returns it to safe 
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A bomblike radiation 
recorder like the one 


guards against’ over 
exposure to radiations 
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One-Man Magazine Is Unusual Hobby 


PREADING good cheer and encour- [8 7 i 
agement by editing, printing, and |) 

distributing a monthly magazine is the i 
laudable hobby of Charles Edward Cas- > 
well, of Concord, N. H. Devoted to witty . 
sayings, wise observations, and words of © © 
encouragement and cheer, the tinymag- | © 
azine is distributed without charge, its 

cost of publication and distribution be- 

ing borne largely by donations from 
persons who have found it helpful and 
encouraging. In an upstairs room in his 
home, Caswell writes and edits copy, 
sets it in type, and prints it on a hand 
press, The publication is sent to every 
state and to fourteen foreign countries, 
going to individuals and institutions. 


Chorles 


E, Caswell 


sue of 


P 
indly Che 
copy of which is seen 
ot the left. At far 
left, the publ 
cuthor-editor 
work ot the an 
typewriter on which 
he does his writing 


Flexible Derby Can Stand Hard Knocks 


Careless sitters, the nightmare of derby Sir on it, punch it, 
wearers, hold no terrors for this bowler crush it between your 
hands—and a new derby 
hat just placed on the 
market is said to resume 
its original bowler shape 
and show no signs of its 
ill treatment, It looks 
like any standard derby 
and tips the scales at 
about the same weight, 
but, its makers say, it is 
far better able to with- 
stand the hard knocks of 
daily wear than the “iron 
hat” now widely worn. 
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Movie Animals Made Up 
os Prehistoric,Beasts 


f crepe hair, and horns or 
f soft wood transformed tame 
ma steers into musk oxen, and 
ircus elephants into prehistoric 
nammoths, for scenes in."'1,000,000 
motion picture made recently 
ay’s shooting began, cow- 
Hollywood animal handlers 


Bra 


ie up the modern animals to resemble 
their ancient forbears, adding strands of 
plaited black hair to their heads in addi- 
tion to the hair blankets and false tu: 


Native trees were fitted with balsa-wood 
thorns, The picture 
portrays the struggles 

Cow hands moke of the cave men. 

upoBrahmasteer 

torepresenta pre- 

historic musk ox 


with the Net 


TWO HUNDRED miles of roots were found 
attached to one two-foot clump of Canadian 
prairie grass. 


MOOSE antlers, during their rapid growth, 
are edible. Indians of British Columbia 
boil and eat them, 


SHELLS from big seacoast guns continue to 
gain speed for twenty yards after they leave 
the muzzle of the cannon. 


CANDLES were used in lighthouses as late 
as 1787. 


GOLDENROD has approximately eighty 
species in America, only one in Europe, 


SEAWEED fakes the place of spinach in the 
Eskimo's diet. 


GEORGE MARSHALL, a worker in a Detroit 
factory, bas driven 1,000,000 automobiles. 


OLDEST Jand surface om earth is that of 
Australi 


INCUBATORS that turn over the eggs, just 
ge brooding hen does, have been devised 
ve selentses ‘of the U. S. Department of 

iculture. 


HEART DISEASE affects. more men than 
women; more professional men than labore 
ers; more Negroes than whites. 


ONLY the white race has both straight and 
kinky hair; all other races have either one 
or the other. 


YUST CANT 
DO A THING 
WITH MY 
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He Trains Monkeys for 
Their Monkey Business 


TRAINING monkeys to perform tricks is 
the odd occupation of Col. A. D. Dawson, of 
Louisville, Ky., who operates what he de- 
scribes as the only monkey school in the 
United States. At one time, he says, almost 
all of the monkey assistants to the nation’s 
organ grinders received their education in 
his back-yard school. Once they learn a 
trick, Dawson claims, they never forget it. 


Homemade Scene Viewer 
Aids Landscape Artist 


Concetven by James Oliver Hogg, a Chi- 
cago, Ill, landscape artist, the instrument 
pictured below is useful to painters for ex- 
amining and studying a scene to be drawn. 
Consisting of a camera-type view finder 
fitted with a metal 
handle, the instrument 
allows the artist to 
see a scene right side 
up, in natural color, 
and reduced to the ap- 
proximate shape of 
the canvas he intends 
to paint. 


Acomeraviewfind- 
er and port of an 
old point scrap 

make up the device 


Members of the world's only artillery regiment that actually carries its guns 


These Soldiers Use Their Heads 


AFTER one glance at the accompanying photographs, no one can 
say that native soldiers in a British African regiment don’t use 
their heads! Taken at Zaria, in Nigeria, the photograph above 
shows a crew of native artillerymen toting a field gun on a wooden 
framework that rests on the soldiers’ heads, which are protected 
by soft pads. At the left, a six-foot-four native fighter is pictured 
carrying the wooden wheel of a gun carriage by balancing it on his 
head. The system speeds mobility, particularly across sandy terrain. 


Radio Device 
Tests Moisture 
of Farm Soil 


How much moisture is 
in the ground, a factor 
particularly vital to farm- 
ers on irrigated land, can 
be determined in a few 
minutes by a portable elec- 
trical device worked out by 
conservation experts at 
the University of Arizona, 
in Tucson. Employing ra- 
dio-broadcasting —princi- 
ples in its operation, the 
outfit is said to determine 
moisture content with a 
margin of error of only 
one percent. For tests, the 
cylinder-shaped unit is 
partly buried. 


Adjustable dials on the portable ui 


102 POPULAR SCIENCE 


First Aid for Frogs 
at Novel Hospital 


AS AN adjunct to their frog 
farm at Van Nuys, Calif, Claude 
C. Morgan and Lloyd B. King have 
established what is said to be the 
world's first frog hospital. The 
hospital offers treatments that 
range from amputation of injured 
limbs to rest cures for frogs “oft 
their feed.” Although frogs have 
practically no diseases, they do 
suffer an affliction called “red leg, 
which occurs when their natural- 
ly poor blood circulation is further 
weakened by an injury. Legs, 
therefore, are often amputated. 
No anesthetics are required, since 
frogs feel no appreciable pain. 


Are Orchard Sprays Harmful? 


PART of an extensive survey made by the U. S. Public Health 
Service to determine whether the lead-arsenate spray, used by 
growers of apples to combat insect pests, is harmful to hu- 
mans, the wagonful of instruments pictured at the right is be- 
ing used to determine the amount of lead-arsenate dust in- 
haled by workers in an orchard. A small motor creates a vac- 
uum to drag a measured amount of air through an a 
tion. The acid picks up the spray particles, 
and when the solution is distilled, the lead 
residue may be accurately measured. 


Clamp Grips Truck Covers 

wt One inch wide and 
weighing only two 
ounces, 2 new gripping 
clamp is designed to 
hold truck covers, 
heavy curtains, tarpau- 
lins, and other heav, 
fabrics such as canva: 
Adjustable to varying 
degrees of tightness, the 
device is said to hold up 
to 100 pounds. 


Be 
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MADE BY 


PHOTOS 


The 


inside of the bladder 


photograph of 


of slemoch; below 


INSIDE THE BODY 


PHYSICIAN—INVENTOR 


ANDID-CAMERA shots of the in- 
side of the human body are being 
made with ingenious photographic 
equipment designed by Dr. Wayne 

M. Hull, Oklahoma City, Okla., physician 

and camera expert. By adapting miniature 

cameras to endoscopes, periscopelike optical 
instruments used for visual examination of 
internal organs, Dr. Hull obtains amazing 
pictures of the interiors of bronchial tubes, 
stomach cavities, lungs, 
and other hidden parts of 
the human anatomy. Pro- 
viding an “inside” picture 
story, these photographs 
are proving of great value 
in aiding diagnosis of hu- 
man ailments, and in pro- 
viding permanent disease 
records for future study. 

About four years ago, 

Dr. Hull purchased his first 

miniature camera and be- 

gan to take pictures of in- 
teresting cases he met in 
his practice. Today, cam- 
era, exposure meter, photo- 
flood bulb, and various 
lenses and filters occupy 

@ special compartment in 

his black medical bag, and 

form almost as important 

‘@ part of his equipment as 

his fever thermometer, 

stethoscope, and medicine 
dott 

‘Two years ago, he took 
up internal photography. 

First he fitted a micro- 

scope adapter to the eye- 

piece of an endoscope in- 
strument. To make the 
camera light and easy to 
manipulate, he removed all 
the inner workings except 
the film-winding mecha- 
nism. Since the adapter it- 
self, which fits on the 
front of the camera, con- 
tains a shutter, and is per- 
manently focused on the 
lens of the endoscope eye- 
piece, the sole function of 
the camera box is to hold 
the film in place. Next he 
attached a prism to the 
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Dr. Wayne M, Hull with the apparatus 
he designed for making both still and 
motion pictures of a surgical operation 


adapter so that he could look through a spe- 
cial eyepiece down the endoscope into the 
human organ being studied. 

In a typical use of the equipment, on a 
patient complaining of a stomach ailment, 
for example, the physician first inserts a gas- 
troscope, a slender, flexible endoscope with 
a battery-operated light at its lower end 
and designed to slip down the throat of a 
patient into his stomach. Through the spe- 


Miniature-comera equipment 
has an important place in 
Dr. Hull's medical bag. In 
cirele is @ photograph of a 
stone in @ patient's bladder 


cial camera eyepiece the doctor studies the 
lighted interior of the stomach. If he finds 
anything abnormal which he desires to 
photograph, he turns the gastroscope so that 
the lens at its tip focuses on the spot. Then 
he presses one cable release which flips the 
viewing prism out of the way so that the 
full intensity of the light can go into the 
camera, presses a second cable release to 
snap the microscope-adapter shutter, and 
the photograph is made. 


For photographing 
ruled shelf indicates siz 
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cand hooded light reflectors el 


‘The same procedure is followed with bron- 
choscopes for examining the bronchial tubes, 
thorascopes for examining the lung cavity, 
and other endoscopic instruments now in 
general use. With the type of light bulb now 
employed with most endoscopes, pictures 
must be made on the fastest film available 
and with a full second exposure, making it 
necessary to snap the shutter between 
breaths of the patient. Dr. Hull believes that 
more powerful bulbs and even tiny flash 
bulbs could be em- 
ployed without danger 
to the patient, making 
shorter exposures and 
even color photographs 
possible. 

In addition to this 
achievement in the field 
of medical photography, 
Dr. Hull has made two 
other important contri- 
butions: one, a system 
for taking photographs 
of medical specimens 
with great accuracy; 
the other, an ingenious 
rolling tripod arrange- 
ment of three cameras 
and two light reflectors, 
for taking simultaneous 
still and moving pic- 
tures of surgical opera- 
tions both in black and 
white and in color. 
These novel outfits are 
illustrated here. 


inate shadows 
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Static Operates Storm Detector 


A STORM DETECTOR that lights a neon tube companying a storm, which broadcast lis- 
and rings chimes, as soon as the disturb- teners hear as static. A four-tube receiver 
ance comes within 100 miles, now aids the amplifies the impulses enough to make a 
guardians of New York City’s power sup- neon light flicker and energize a photo-elec- 
ply. Believed the only one tric cell, which, through 


of its kind, it has proved 
its worth after a year of 
trial by the Consolidated 
Edison Company. 

‘When black storm clouds 
suddenly darken the sky, 
millions of New Yorkers 
in homes, offices, and fac- 
tories turn on their elec- 
tric lights, In the great 
power houses that supply 
them with electricity, ad- 
ditional turbines and gen- 
erators must be cut in to 
meet the mounting load, 
as shown by squares light- 
ing up on a big control 
panel. Since most mod- 
ern generating sets require 
as long as two hours to 
warm up, operators of a 
power station need the 
ample storm warning that 
the new detector provides. Labied Lose poder e 

Its antenna picks up  [ov'Show the power loed 
electric disturbances ac- 
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a relay, 
chime. 

approaches, the chime 
sounds at more and 
more frequent intervals, 
until finally, after serv- 
ing its purpose, itis tem- 
porarily disconnected. 


operates the 
As the storm 
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Bird Study Feathers Their Nest 


THEM common hobby of bird study has also proved a profitable 
occupation for two former school teachers, Juanita McComb of 
North Platte, Neb., and Hermione Vincent of Sublette, Ill. Dur- 
ing the summer months they roam the country in a light truck, 
carrying equipment for camping out and for making color mov- 
ies. Usually Miss Vin- 
centis the photographer 
of the team, but Miss 
McComb, the younger 
and lighter, was hois! 
ed ninety-five feet with 
block and tackle to film 
a mother eagle guard- 
ing its young. She also 
imitates bird calls, and 
makes paintingsof birds 
with dyes and fluores- 
cent paints. As travel- 
ing lecturers before 
school audiencestherest 
of the year, the pair 
make their hobby pay. 


Juanita McC 
oloft to take th 
an eagl 
duced in inset, At right, 
with her partnoy 
Vincent, she loa 


equip- 
ment into their light truck 


Blade of New Camp Ax 
Folds into Handle 


TURNING on a sturdy pivot, the head of 
a new camp ax folds neatly into a com- 
partment in the handle, for convenience 
in carrying. In addition, the arrangement 
protects the keen edge of the blade, and 
lessens risk of injury when the tool is not 
in use. The ax has an accurate balance 
as when adjusted for cutting, and a locking 
‘When not in use, the ox head folds into the handle device holds the head securely in place. 
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Penknife Modeler Carves a Castle 


STANDING eleven feet eight inches 
high, a monumental model for a “cas- 
tle of nations,” constructed after ten 
years of labor by Frank T. Fitus, of 
Lawrence, N. contains more than 
50,000 separate pieces. Employing ma- 
ple, birch, mahogany, and other woods, 
Fitus followed a number of different 
forms of architecture in his design, 
while a large number of the model's dec- 
orations are exact copies of art treas- 
ures housed in world-famous 
museums. More than 10,000 or- fj 
namental nails were used in the 
structure, whose carvings were 
executed with only a simple pen- 
knife. The castle is wired for 
lights. Fitus hopes that in 
some way his ambitious 
undertaking may be used 
to foster world peace. 


Mony styles of orchi- 
tecture in this novel 
model represent nu- 
merous lends. It was 
made of 50,000 pieces 


Gloss-walled frames, radiating from @ 
hollow column in which doors are cut, 
let the keeper watch his bees at work 


New Hive Shows Bees at Work 


‘To study the work of bees, and especially the queen, 
in all parts of a hive, Lars Anderson, of Pittsburgh, 
Pa., constructed the odd sectional beehive pictured 
above. Fight glass-walled frames are fixed to a cen- 
tral axis so that the entire unit can be rotated. Each 
glass hive section opens on a central space around the 
axis to let bees pass from one frame to another. 


% Musical Meter 
' Tells Tension 
of Wire Cable 


TENSION of a wire cable 
is accurately determined 
by a novel musical meter 
recently developed. Useful 
for such purposes as tight- 
ening a wire stay on a sail- 
boat to the proper tension, 
the instrument is provided 
with a pitch pipe to tune 
it. The musical note given 
off by the plucked wire un- 
der test can then be em- 
ployed to measure its ten- 
sion, just as tension of a 
mandolin string can be 
measured by plucking it. 
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Parachutes 
Trap Enemy 
Bombers 


HOT into the sky by an- 
tiaircraft guns, scores 
of odd parachute shells 
burst open at various al- 

titudes, releasing parachutes 

from which dangle long wires 
designed to foul the propellers 
and damage the wings of at- 
tacking enemy planes thatrun 
into them. That is the unique 
plan, devised by an anony- 
mous American inventor, 
which the French Army is 
said to be considering as a 
means of defense against air 
raids on vital points. Like an 
elaborate Fourth-of-July 
rocket, the shell would be 
fired up into the sky. Its 
whirling movement automati- 
cally unscrews its weighted 
base, which drops out, drag- 
ging with it a wire cable that 
unreels from a spindle in the 
shell. At a desired height, a 
time fuse explodes a charge 
that forces out a parachute 
packed in the shell nose. The 
extended steel wire, weighted 
at the bottom, then drifts 
slowly earthward. With hun- 
dreds of these cables dangling 
dangerously down from the 
sky, attacking planes would 
find it practically impossible 
to avoid fouling against one 
or more of them, the inventor 
claims. A wall of these down- 
drifting cables, military au- 
thorities are said to believe, 
would constitute a much 
stronger defense against at- 
tack from the air than the 
elaborate and costly “balloon 
barrage” which the English 
defense forces employ to pro- 
tect the city of London 
(P.S.M, Aug. '38, p. 27). 
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PARACHUTE SHROUDS, 
ATTACHED TO TOP OF 
‘SPINDLE ON WHICH 
WIRE IS WOUND 


STEEL WIRE 
UNWINDS FROM 

‘SPINDLE DURING 

SHELL'S FLIGHT 


BOTTOM OF SHELL 
DROPS OFF AND 
SERVES AS WEIGHT 
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Proper technique 
for handling the 
Tommy gun, 
above. It spews 
800 shots. min- 
ute. Shooting 
fear-gas guns at 


ANDREW 
R. 
BOONE 
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EARS ago, when a sher- 

iff of the old West went 

into action, it was usu- 
ally after the crime was com- 
mitted. Learning of a rob- 
bery or a shooting, he tradi- 
tionally sprang on his pony 
and galloped off into the sage- 
brush to track down his man. 
Sometimes he brought him 
back, if he wasn’t shot in the 
attempt. 

‘Today, modern deputy sher- 
iffs of Los Angeles County, 
riding in high-powered cars 
equipped with two-way ri 
dios, use a different tech- 
nique. Let’s say one of the 
network of closely organized 
operatives spots suspicious 
characters entering a restau- 
rant, Station KQBY, central 
500-watt transmitter for the 
system, flashes warning 
across the air to cruising ra- 
dio cars. Talking with each 
other as they close in, officers, 
in three of the cars plan a 


POPULAR SCIENCE 


blockade of the place. Posting guards at 
side doors and alleys, the others burst into 
the restaurant with guns drawn. Three 
armed desperadoes stare blankly into the 
muzzles of revolvers and give themselves up 
without firing a shot. Later they admit to 
a half-dozen hold-ups and confess that they 
were about to stage another—a crime that 
never came off. 

‘How different from the methods of back- 
woods sheriffs. Billy the Kid and other des- 
peradoes of the lawless frontier would rub 
their eyes in amazement to witness the cold 
dispatch and speed with which western sher- 
iffs get their men today. Besides two-way 
radios and high-powered broadcasting sta- 
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tions, machine guns, gas guns, hand gre- 
nades, and parachute flares are their weap- 
ons. As for the modern deputy sheriff him- 
self, his trigger finger “squeezes the lem- 
on” with speed and deadly accuracy unap- 
proached by bad men of the old West. 
‘These crime-wreckers learn to sling lead 
with scientific accuracy long before they 
come to grips with safe crackers, stick-up 
artists, car thieves, and murderers. Like 
professional soldiers, they train for com- 
bat. They can beat the most experienced 
trigger man at his own game, and plug him 
through the head, spine, or heart before his 


Los Angeles, Calif., deputy sheriff in 
“combat” practice advances on target 
dubbed with underworld names. Clos 
left, shows man's most vulnerable 
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nervous trigger finger can fire a revolver. 

Nine tenths of all the gun battles fought 
by officers are anticipated on the gun range 
under the direction of Sheriff Eugene Bis- 


From this radio mast and the 
directional antenna, signals 
streak out to the patrol cars 
manned by streamline sheriffs 


cailuz, in a ravine near Los Angeles. Here 
his own and visiting officers, facing “Slug, 
Butch" and “Gyp,” three make-believe 
iminals” painted on targets, practice 
quick-drawing and firing from “hands-up” 
postures. They never know when a whistle 
will sound, signaling for the firing. They 
never know over which target a red circle 
will flash ordering firing to start at that 
point. But they aim for the heart as their 
bullets rake all three targets, and they save 


us AELES. CO 


Sitting ot his microphone, a 
dispotchor shifts cars around 
the county like chessmen. 
Eoch cor corries a sturdy, 
two-way radio like that above 
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a bullet for the head of the one first at- 
tacked. 

Sgt. Tom Fleming makes experts of these 
men. “They're good, too,” he assured me. 
And they have to be. For each year 1,100 
of these experts answer 80,000 radio calls, 
and they never know when they may walk 
into a potential death trap. 

In plain clothes and uniform, deputies on 
various details finger their weapons knowing 
they stand better than an even chance to 
get their men. Many have adopted a spe- 
cial open-face holster and revolvers with 
four-inch barrels. Hammer spurs have been 
cut off, and trigger guards opened in front 
to facilitate reaching the trigger. 

“Our boys,” explained Fleming, “are not 
conscious of reaching and drawing their 
guns. It becomes a simple operation. They're 
ready for action without fumbling.” 

Deputies trained under this veteran must 
learn to be steady until the opportune mo- 
ment, then go into action like a whirlwind. 
And they must always advance upon a crim- 
inal, never back away, for advancing makes 
the wanted man a larger target. On the 
combat range I saw Deputy E. G. Jones 
“mow down” the targets with amazing ac- 
curacy. 

Jones stood first with hands raised. A 
wigwag signal stood erect in 
front of “Slug.” “That means 


Sgt. Tom Fleming, right, 
demonstrates the “com- 
bat draw,” advancing os 
he removes his gun. He 
has taught 1,100 men to 
shoot straight and fost, 
using special holsters, 
and guns with cut-away 
frigger guards that let 
the forefinger drop up- 
on the 
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Jones is covered by a gun,” explained Flem- 
ing. Suddenly the signal dropped. Quickly, 
Jones drew his gun and put one shot into 
each target. One in the heart, another in 
the spine, the third in the solar plexus. 
Elapsed time: 1.3 seconds. 

Again, Jones ran through his combat-fir- 
ing practice. From fifteen back to thirty 
feet, hands up, walking in and away, usually 
blasting the paper figures in the spine or 
heart as the signal would drop. And only 
one miss in thirty shots. “Don't ever draw 
@ gun on one of these boys,” said Fleming. 

Not long ago, one of Fleming’s “boys” 
walked into a small riot. Without awaiting 
help, he waded in and tried to stop the rough 
stuff. Several tough customers got him 
down and were kicking him senseless when 
he drew his revolver and with a single shot 
killed the ringleader. That's what Fleming 
meant when he warned against any monkey 
business with these straight shooters, 

No matter where they go, in desert or 
mountains, the magic of radio keeps deputies 
riding dusty roads far from the city always 
close to head- (Continued on page #31) 
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Artistic Clock Cases Made from Junk 


REMOUNTING old clocks in dec- 
orative and artistic cases that are 
made entirely from junk materials 
is the unusual work of J. Edel- 
stein, a New York City artisan. 
Working in the basement of his 
home, Edelstein uses only simple 
tools, scrap brass purchased from 
hardware stores, and various or- 
naments and odds and ends picked 
up in junk shops. When the clock 
settings are completed, they are 
turned over to a plating expert 
who plates all exposed metal sur- 
faces with gold 


J. Edelstein at work turning scrap 
material into decorative clock cox 

Some of his remarkable creations ore 
shown in the photograph at the right 


Fumigant in Coat Hanger 
Keeps the Moths Away 


A COAT HANGER that automatically moth- 
proofs clothes that are draped on it is now 
available. Built into the hanger, which is 
made of a white wood, is a chemical fumi- 
gant that gives off fumes designed to d 
courage the activity of moths in the area. 
‘The fumigant is supplied in cake form. 


= of Toothbrush 
SMD Holds Powder 


fe (|  ToorH PowDER can be 
aj stored in the hollow han- 

dle of a novel tooth- 
brush just marketed. In use, a cap at the 
end of the handle is flipped up, allowing the 
powder to be poured into the palm of the 
hand, where it is scraped up onto the brush 
bristles. When the brush is worn out, it can 
be unscrewed from the handle and replaced. Moths stay away from a garment put on this hanger 
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Circling ot seventy-five miles 
‘an hour, the gos-powered plane 
is controlled from the ground 


Pole and Line 
Control Tiny 
Model Plane 


pole line that st 
the ship. Below, ge’ 
ting set for toke 


LYING ai 

streamlin: 
erator on tl 
zooms, and o 
for which a 
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Notice tiny outrigger 
fon wing for the fish- 


ff 


t speeds up to seventy-five miles an hour, a new 
¢ model airplane is under full control of its op- 
he ground, who puts the ship through dives, 
other maneuvers with a novel guide-line system 
patent application has been made. Propelled 


by a one-fifth-horsepower motor, the sleek ship is con- 


trolled in the air by means of a fifty-foot silk or 
linen line, attached at one end through a pro- 
jecting control arm to a wing of the plane, and 
at the other to the tip of a pole resembling a 
fishing rod, held by the plane's operator on the 
ground. According to the manufacturer, it is 
the location of the point of attachment of the 
guide line to the plane wing that gives the ship 
its inherent stability and permits it to be ma- 
neuvered, as it circles in mid-air, by simple up- 
and-down movements of the pole. At the end 
of a flight, the tiny ship comes in to a smooth, 
graceful landing. 
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Case Mounted on Tripod Leg 


A New tripod case that remains attached to one 
leg of a tripod while the tripod is in use is now 
available. The leather case has a full-length slide 
fastener to facilitate opening and closing. 


Speedy Bulk-Film Trimmer 


CUTTING a tongue on 35-millimeter bulk film to 
facilitate loading it in a cartridge is accomplished 
quickly with the cutting tool shown in use below. 
‘The cutter is provided with its own guide track to 
center the film properly under the cutting edges, 
even when used in total darkness. After the film 
is in place, only a slight pressure on a convenient 
lever is needed to cut the film. 


This cutter puts a pointed tongue on film for easy loading 
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Card Tests Paper's 
Range of Tones 


GRrapInc test strips of printing pa- 
pers is easy with the device illus- 
trated above. A test strip is placed un- 
der the opening shown at the right of 
center of the unit. Notches on a move- 
able disk are then advanced one by 
one as exposures under an enlarger 
are timed according to the number of 
seconds marked on each notch. The 
developed test strip then shows the 
gray-scale range of the paper. 


Darkroom Foot Switch 
Is Easy to Operate 


SHAPED like a fiattened-out rubber 
ball, a novel foot switch for enlargers 
or other darkroom electrical appara- 
tus can be kicked all over the floor 
and still come to rest ready for use. 
The same on top and bottom, it op- 
erates at a touch of the toe regardless 
of which of its two flattened surfaces 
happens to be uppermost. 
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for Photography Fans 


Films “Developed in Air’ 


Exposed films are “developed in the air” with 
a developer just announced. After soaking in the 
solution for five minutes, films are removed from 
the developer and exposed, in darkness, to the air 
for from twenty-five tothirty minutes. According to 
the manufacturer, development takes place during 
the latter period only, and only to the extent nec- 
essary for perfect development, even in cases of 
considerable under or overexposure of negatives. 


New Fade-Out Unit 

TRIPPED by means of a cable re- 
lease, a spring-operated unit that at- 
taches firmly over the lens of a mov- 
ing-picture camera can be adjusted 
to give as many as sixty-four different 
fade-out effects. A set of five optical- 
glass filters in a special kit is also 
Demonstrating how films are hung up to develop in the air available for use with the device. 


Home-Movie Editing Kit 


COMPLETE equipment for editing home 
movies is contained in a handy cabinet re- 
cently made available for amateurs. The top 
of the cabinet carries two geared reel hold- 
ers which provide for 
winding and rewind- 
ing films. A splicing 
apparatus complete 
with film cutter is 
placed near the front 
of the top panel, while 
a drawer within is 
equipped with wooden 
pegsfor holding spools 
of film during editing 
operations. Film ce- 
ment and a pad for 
notes are included in 
the outfit, which can 
be conveniently car- 
ried from one place to 
another. 
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Half Ships Built 
To Replace Part 
Lost in a Storm 


HALP a ship slid down the 
‘ways recently in a novel 
launching at a shipyard in 
Amsterdam, The  Nether- 
lands. This unusual event 
was necessitated after a heavy storm at sea 
split the Norwegian oil tanker Jaguar into 
two pieces. Only the aft section was saved, 
the fore part settling to the bottom of the 
ocean. In port, a new fore section was con- 


Artificial Hip Sockets 


INSERTION of artificial hip sockets made 
of metal is a surgical feat recently reported 
to have given a young Kansas City, Mo., 
victim of arthritis a chance to regain the 
use of her limbs. The white object visible at 
the right and just below the center of the 
X-ray photograph reproduced above, is one 
of the metal hip sockets. A similar socket 
has since been inserted in the other hip. 
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Lounching a new forward sec- 
tion built for a damaged Nor- 

tanker. Below, is obout 
join the salvaged stern 


structed and launched, and then joined to the 
old salvaged aft section, as shown in the 


photographs reproduced’ above. Note the 
Norwegian flag proudly flying from the cu- 
rious half ship as she slides down the ways. 


Cars Get Umbrella Holder 


AN UMBRELLA can be held in a handy and 
convenient position within an automobile by 
a new holder that clamps the rain shedder 
to the underside of the steering column. 
Easily and quickly installed, the device holds 
umbrellas of all standard sizes and does not 
interfere with the new steering-column type 
of gearshift on late-model cars. 
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Eight-Foot Model Plane 
jew of the amphibian 


Boasts Three Motors a welaat 
Y —Wilow, tho, ftomotored. plone 
ond its young designer-builder 


EVEN and a half feet NN 
long, and with a wing 
spread of eight feet, a 
model airplane constructed 
by eighteen-year-old Wal- 
ter Benjamin, of New York 
City, is shown in the ac- 
companying photographs. 
Powered by three quarter- 
horsepower gasoline mo- 
tors, one in the nose and 
two in the wings, the mod- 
el amphibian is equipped 
with special aileron flaps 
that prevent the craft 
from banking or turning 
too sharply for safety. Spe- 
cial wing fittings allow 
pontoons to be attached, 


Portable Hoist 
Lifts End of Car 


OPERATED by air pressure, 
a portable one-end lift for au- 
tomobiles has just been de- 
veloped. Placed under either 
the front or rear axle of a 
car, the device will the 
end to a height of five feet, 
making it easy for mechanics 
to do repair work on the un- 
derside of the vehicle. The 
lift is mounted on a wheeled 
base so that it can be rolled 
from place to place. A shelf 
that is built into the unit 

ie 7 holds the tools and spare 
lifts one end of car to simplify repairs ond greasing parts needed for a job. 


How the he 
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POT HOLDER. Made of a special rubber 
that is nonobrorbent ond heat-insulating 
this tube-shaped holder is slipped over # 

handle before a pot is placed on the stove 


SILVER CLOTH. Silver does not tarnish if 
wrapped in a new cloth impregnated with tiny 
silver particles thot absorb tarnishing agents 


MEAT BASTER. Basting meat is eosy with 
the device below. Squeezing and releasing 
bulb drows liquid up into the metal tube, 
from which it is easily squirted on the roast 


HANDY SHEARS 
These novel shears 
come opart easily 
for cleaning, ond 
to permit the use 
of various tools on 
blades, includ- 

vegetable 
seraper, bone cut- 
ter, fish scaler, 
‘end bottle opener 
(shown at right) 
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DRINK HOLDERS 
Stuck in the ground, 
these novel holders 
solve the problem of 
where to put glosses 
when serving drinks 
outdoors. A storage 
rack goes with them 


TELEPHONE STAND 
Ahandy place forthe 
honeis the stand be- 
fow. Resembling an 
oshstand,ithasasub- 
stantial bose ond a 
rim tohold the phone 


BUTTER SERVER 
Holding a pound of 
butter, this novel 
container fits in a 
refrigerator. Uni- 
form slices can be 
measured by a scale 
and cut off with the 
sliding knife shown 


ond 
the 
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fic 1.9. today? Get nineteen of these posers right 


CE 
CE 


and consider it mighty good: twenty, and it’s tops! Answers on page 229 


1 ‘You would fall through the floor, but for 

the fact that (a) wood is inflexible (b) 
action and reaction are equal and opposite 
(c) most of your weight is concentrated 
above your legs (d) the force of gravity 
diminishes with increasing altitude. 


 Mectric currents are led around paths 
called (a) orbits (b) channels (c) trajec- 
tories (d) circuits. 


Iridium might be found (a) in a lst of fa~ 
mous military strategists (b) at the tip 
of the point of a fountain pen (c) on a map 
of ancient Greece. 


A “Oftset” ts a common term among (a) 
printers (b) snake charmers (c) assay- 
ers (d) piano tuners. 


Cats have kittens, dogs have puppies, and 
whales have (a) colts (b) pullets (c) 
calves (d) pups. 


In chemistry, a radical is (a) any mem- 

ber of the “halogen family” (b) a su- 
stance less soluble in hot water than cold 
(c) @ group of elements in a compound 
that react as one. 


7 70 fad out how fast a shaft is turning, 
you would use a (a) pyrometer (b) tach- 
ometer (c) pedometer (d) bolometer. 


Q 1 you adiust your car's carburetor to 
use a minimum of gasoline, the fuel mix- 
ture is called (a) dry (b) rarefied (c) lean. 


All of these animals are misnamed, ex- 
cept the (a) prairie dog (b) guinea pig 
(c) mountain sheep (d) horned toad. 
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10 The cathode of anything is (a) what 
you should take if you are poisoned by 
it (b) the shape it assumes when unrolled 
(c) its negative pole (d) the place where you 
look into it. 


1 1 To save time in reading aloud the num- 
ber 3.14159. . ., just call it (a) pi (b) mu 
(c) delta (a) gamma, 


1.2 Shellac is obtained from /a) pine trees 
(0) a scale insect (c) sea water (d) coal 
tar. 


13 Your muscles are connected to your 
bones with (a) adenoids (b) ganglions 
(c) tendons (d) follicles. 


1.4 Chemists support glassware in the prop- 
er position for an experiment with (a) 
head stands (b) ring stands (c) band stands. 


15 Sun mots are caused by (a) planets 

crossing in front of the sun (b) inter- 
ference of light rays (c) storms on the sun 
(d) defects in the human eye. 


16 Rivets are commonty subjected to the 
kind of stress known as (a) shear (b) 
torsion (c) compression, 


17 A,masnet having only one pole (a) 
makes a good compass (b) may be 
found in a telephone receiver (c) is used 
for lifting loads of steel (d) doesn’t exist. 


1G The,warmest air in a room is generally 
at the (a) bottom (b) middle (c) top. 


19 You would use tourmaline tongs to 
(a) get a cinder out of your eye (b) 
toss red-hot rivets (c) demonstrate the 
polarization of light. 


A parallelogram of forces is (a) a 
modern British military formation re- 
placing the old-time hollow square (b) a 
graphical solution for finding the combined 
effect of mechanical stresses (c) the dis- 
tribution of power among the President, 
Congress, Supreme Court, and people. 
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Un-Natural History «2%... 


THE HONEYMOON |s 
NEVER OVER FOR 
STRIPED GRUNTS / 
PAIRS OF THESE STRANGE 
FISH, FOUND IN THE 

WEST INDIES, CONSTANTLY 
CARESS EACH OTHER WiTH 
LONG, LINGERING KISSES? 


HOP VINES AND SOME HONEYSUCKLES 
TWINE CLOCKWISE ABOUT A POLE, BUT 
MORNING-GLORIES, BEANS, AND Most 
COMMON VINES ALWAYS TURN IN 
THE OPPOSITE DIRECTIONS 


MANy WASPS bisPLAy ARTISTIC TALENTS ONE 
VARIETY, FOUND IN BRITISH GUIANA, DECORATE 
THEIR CUP-CAKE NESTS WITH BIZARRE 
STRIPES AND FIGURES IN 
BRILLIANT COLORS / 


WHILE THE MALE NARWHAL is anid 
WITH A FORMIDABLE-LOOKING TWISTED 
TUSK, SOMETIMES MORE THAN NINE 
FEET LONG, IT NEVER USES ITS 
POWERFUL SWORD AS A WEAPON / 


INSTEAD OF SCALES, THE 
TINY SHRIMPFISH WEARS 

A TRANSPARENT, BONY ARMOR 
THAT COMES To’A SHARP 
POINT AT THE SNOUT 

AND TAIL ? 
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GUS TELLS: 


Uhy Car Fires Start 


IG Ez Zacharias pushed his weath- 
er-faded postman’s cap farther 
back on his shaggy head and ex- 
pertly lobbed a mouthful of to- 

bacco juice fifteen feet into the waste 
box which stands under Gus Wilson’s 
workbench. 

“High-angle fire,” remarked Gus, 
“You ought to join the Army, Ez. They 
could use you for a howitzer.” 

Ry grinned. “I got used in the last 
war,” he said. “I got used so much 
they darned near used me up. If the 
U. 8. A. ever does any more fightin’ over 
there in Europe, I'm a-goin’ to pass up 
the A. E. F, and stick to the old R. F. D. 
—give some young feller a chance to be 
ahero. Harry, here, for example.” 

Harry, the Model Garage’s grease 
monkey and budding mechanic, stuck 
his chest out an extra inch. “I'm in 
the National Guard,” he said, “Anti- 
aircraft artillery.” 

‘The postman bit a conservative half- 
inch chew off a stick of black plug. 
“Now ain't that somethin’,” he said, un- 
impressed. ‘Well, I hope they learn 
you to shoot airplanes better'n you 
shoot trouble on my bus. You checked 
my wirin’ day before yesterday, didn’t 
you? And you told me it was O. K, 
didn’t you?” 
ure I did, And your wiring was 
©.K,," Harry maintained stoutly. 

“O.K., hey?” Ez grunted. “Last 
night I got on that dirt road back of 
Pleasanton, and what happened? Same 
darned thing that happened before you 
checked my wirin’. I hit a bump pretty 
hard, an’ all my lights went out. Fuse 
blowed—same as before. It happened 
three times more, young feller!” 

Harry looked so crestfallen that Gus 
spoke up in his defense. “Quit riding 
Harry,” he told Ez. “If there is some- 
thing wrong with your wiring that he 
didn’t find, the chances are that neither 
I nor anyone else would have found it 
first crack out of the box. Maybe we 
can find it now. Open her up, Harry.” 

He glanced over the wiring up front, 
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and shook his head. 
“Looks all right, and 
as Harry tested every- 
thing, it must be all 
right.” He walked 
around to the rear of 
the car. “Let's have 
a look at the tail-light 
wiring.” The tail light 
was mounted on the 
trunk door, He raised 
the door and examined 
the wires. “Looks all 
—wait a minute! 
Here's a bare spot on 
one of the wires—the 
insulation is worn 
right off. 
‘Shucks,” Ez said, 
“I know all about that, 
and even Harry 
spotted it. That there 
wire ain’t been doin’ 
any harm. It's been 
that way since way 
back last fall, months 
before I began having 
any trouble. That new 
bird dog of mine done 
it. The darn-fool pup 
gnawed the insulation 
Tight off while I was 
eatin’ my lunch one 
day I was out gunnin’. The bare place ain't near 
any metal, so it can't make any difference.” 
“I was going to tape it over, but I forgot it,” 
Harry confessed to Gus in some embarrassment. 
Gus didn't say anything. He lowered the door 
carefully, stooping so that he could keep his 
eyes on the wires, which looped down to within 
a couple of inches of the top of an open tool 
‘box when it was closed. He raised the door again, 
and stood looking at the tool box, which was 
empty except for a folding jack. Then he went 
over to his bench and brought back a small 
wooden box, which he pushed under one end of 
the jack. “Switch on the lights,” he told Harry. 
Harry switched on the lights. Gus lowered 
the door again. As it closed, the car's lights 
went out. Gus laughed. “Better put in a new 
tail-lamp wire, Harry,” he said. “And a new 
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‘As Harry and Ex pushed the car away from the 
pump, Gus threw the flour sack at the flames 
fuse.” He turned to Zacharias. “There's 


your trouble,” he said. “That jack was ly- 
ing in exactly the right position to bounce up 
and come into contact with that bare place 
on the wire. Whenever you hit a bump hard, 
that’s what happened—the jack bounced up, 
hit the wire, short-circuited your lighting 
circuit, and blew out your fuse.” 

“T'll be derned!” said the postman. “Well, 
now, I call that pretty smart, dopin’ that 
out. If you hadn’t—" 

‘Ez never finished that remark. It was in- 
terrupted by the frantic squawking of an 
automobile horn outside the shop doors, and 
by Joe Clark's voice, from the office, shout- 
ing urgently for Gus. 
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When a Modern Auto 
Burns, You Can Charge 
It To Carelessness, 
Declares the Veteran 
of the Model Garage 


e e e 
By MARTIN BUNN 


Gus got into the office just in time to see 
his usually calm partner sprint out through 
the front door. He ran over to the window 
and looked out. A sedan he recognized as 
Henry Miller's had been stopped close to the 
gas pump. Thick blue-black smoke was 
pouring out from under its hood. Mrs. Mil- 
ler was crouching in the driver's seat, al- 
ternately punching the horn button and 
emitting heart-stopping shrieks of “Fire! 
Help! Fire!” Joe Clark was clawing at the 
shop doors, trying to get them open from 
the outside, and shouting something about 
an extinguisher. 

Gus was out of the office and across the 
driveway to the car in two jumps. He 
pulled open the door. Mrs. Miller stared at 
him with panicky eyes, and let out another 
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screech of “Fire!” at the top of her voice. 

“Take it easy, Mrs. Miller—take it easy,” 
Gus said soothingly. “Nothing's going to 
hurt you. Just you hop out.” 

‘Mrs. Miller was too badly frightened to 
understand what he said, but when he 
reached in over an assortment of packages 
from the neighborhood chain grocery piled 
on the front seat, and grasped her arm, she 
slid out from under the steering wheel and 
stumbled out, still yelling shrilly. 

Harry and Ez Zacharias came running 
over just then and together they pushed the 
burning car well away from the gasoline 
pump, 

Harry got the hood up. Through the cloud 
of blue-black smoke that billowed out they 
saw that a greasy mess on the pan at one 
side of the motor was burning fiercely. “I'll 
get the extinguisher!” Harry yelled, and 
sprinted for the shop. Suddenly Gus re- 
membered one of the grocery packages he 
had noticed on the car's front seat—a big 
paper bag. He reached in, found it raised it 
high above his head, and smashed it down 
onto the hottest part of the blaze. 

‘The bag broke. A white cloud rose and 
mingled with the black smoke. The flames 
were blotted out as if a wet blanket had been 
slapped over them. 


ARRY came running out with a fire ex- 
tinguisher. “Never mind that,” Gus 
said, ‘We won't need it.” 

Harry's mouth sagged open. “What— 
what didja put it out with?” he sputtered. 

Gus laughed. “A long time ago,” he said, 
“{ read some place that flour will smother 
@ gasoline or oil fire just about as effective- 
ly as sand will. I remembered that when 
T noticed that Mrs. Miller had a ten-pound 
bag of flour on her front seat. And it 
worked!” 

Excitement died down with the fire. Ez 
Zacharias drove away. Even Mrs. Miller 
recovered sufficiently to come out and make 
a survey of the damage. “You saved me, 


Mr. Wilson—definitely saved me!” she 
gushed. “But my poor, poor car! Whatever 
will Mr. Miller say? It's ruined—I’m sure 
it’s ruined!’ 


“Oh, it’s not that bad,” Gus consoled her. 
“Not nearly that bad. You're going to need 
anew wiring job, but I guess that'll be about 
all. Better leave the car here—it won't run 
—and tell Henry to drop over and see me 
about it. Harry will carry your packages 
over to your house for you.” 

Gus and Joe watched Harry escort the 
still-talking Mrs. Miller down the street. 
‘Then they looked at each other. “What a 
dame!” Joe said bitterly. “Imagine! Park- 
ing a burning car right up against our gas 
pump!” 
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He lowered the door, stooping te watch the wires 


Somehow news of the fire got around 
town, and along after five o'clock, quite a 
little crowd of the Model Garage’s steady 
customers, who had dropped in to discuss 
Mrs. Miller's latest motoring misfortune, 
were gathered in the shop. 

“You don’t see, or hear about, nearly so 
many car fires as you used to,” remarked 
George Knowles, who has been driving since 
the Maxwell was a headliner. 

Gus nodded agreement. “You're right, 
George,” he said. “And most of the fires 
we have don’t do much damage. Well, it's 
easy to see why—automobiles are designed 
better and built better than they used to be.” 

“But,” some one objected, “there still are 

What causes most of them, I 


man about that only a couple of wee 2 
Gus said. “He told me that about ‘the 
car fires are cigarette fires that don’t burn 
anything but the upholstery, and that near- 
ly all of the other half are caused by de- 
fective wiring. Either way, the underlying 
cause is the same—carelessness.” 

“How do you make that out?” Knowles 
wanted to know. “I'll admit that probably 
most cigarette fires are caused by careless- 
ness, but I don't see how a fellow can guard 
against his wiring suddenly going wrong.” 


“THAT'S just the point,” Gus told him. 

“Wiring doesn’t go wrong suddenly once 
in a hundred times. When you buy a new 
car its wiring practically always is all right. 
But after a few thousand miles of driving, 
things begin to happen to the wiring—if the 
driver of the car, or the mechanic who takes 
care of it, is careless. 

“Trouble in a wiring system develops 
gradually—sort of sneaks up on you. A 
short circuit in the low-tension system isn't 
likely to cause a fire, although it always is 
a nuisance. But (Continued on page 234) 
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THE HOME WORKEHOR 


See 


OUTDOOR FIREPLACES » ODD JOBS 
SHOP AND AUTO KINKS - ELECTRICAL WORK 


By HI SIBLEY INEXPENSIVE 


arden 


FOR SUMMER 


NING outdoors with picnic 
is so easy and pleasant that 

the garden fireplace has justly gained 

nation-wide popularity. Several es- 
pecially practical designs of various types 
are shown in the accompanying illustra- 
tions. None of these is difficult or expen- 
sive to build. 

Bricks are the most convenient material 
because laying them up is almost as sim- 
ple as building a house of blocks. Used 
bricks from a dealer in secondhand build- 
ing supplies are good 
enough, and these some- 
times can even be had 
for the hauling away. 
Field stones, which also 
make an attractive fire- 
place, can be picked up 
for nothing in many lo- 
calities. 

‘The fireplace shown in 
Fig. 1, which was sub- 
mitted by Matilda Rose 
McLaren, of Springfield, 
Tl, has many conven- 
fences, and takes up lit- 
tle space. 

The cranes for hang- 
ing pots and kettles are 


ig 5 DIMENSIONS SHOWN ONLY 
APPRORIMATE. SIZE OF 
BRICK USED DETERMINES 
“ACTUAL FIGURES. 
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PICNICS AT HOME 


an original feature. These con- 
sist of pieces of reénforcing 
rod bent to shape and turning 
in pipe sockets embedded in the 
brickwork, When the coffee has 
boiled, the pot can be hung over 
the heat orswung out of theway. 
‘A rectangular pan, made to 
order at a tin shop, serves both 
as hot plate and frying pan. It 
is much better than round fry- | 
ing pans, which do not hold ig.2 
enough for a large party sup- ; 
per and then become too sooty 
to use in the house without a 
thorough scrubbing after each 
picnic. The pan covers the en- 
tire opening above the fire, and 


ROUGH FORM 
FOR LAYING 
UP ARCH. 
NAIL LOOSELY 
SO THAT 
‘SUPPORTS 
CAN BE 
KNOCKED 
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being higher in back prevents cinders from 
dropping into the food. A spark arrester is 
advisable; in fact, some cities require them. 
‘This one is made of heavy mesh screen and 
hinged to tilt back for periodic cleaning. 

For this fireplace, as for all others that 
are intended for permanent use, some 
thought must be given to the question of a 
suitable foundation. In Southern California, 
where the art of building garden fireplaces 
has shown the greatest advance, it is not 
necessary to take many precautions to avoid 
the settling and cracking of the masonry, 
but in localities where the winters are severe 
and the ground freezes deeply, a good foun- 
dation must be provided. 

In a mild climate it is sufficient, with a 
fireplace like that shown in Fig. 1, to exca- 
vate a few inches deeper than the depth of 
a brick and make a fill of sand or cinders, 
well tamped down, to insure drainage and 
give a level bed for the brickwork. In 
northern localities, on the other hand, a 
solid concrete slab like a garage floor is de- 
sirable, at least 6” and preferably 8” thick, 
reénforced with rods or 40-Ib. mesh. It is 
often a good plan to make a cinder or gravel 
fill 6” deep under that, although this de- 
pends to some extent upon the type of 
ground, 

A more elaborate corner fireplace is that 
of S, McDonald, Pasadena, Calif., shown in 
Fig. 2. This also has side wings to serve 
as seats, or shelves. The grilling is done over 
the open fire, which is raised to a convenient 
level. Angle bars are secured with bolts set 
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HOT PLATE RESTS ON TOP 


in the brickwork, and the hot plate or grill 
is slid in over them. Some builders install 
angle bars or rails at two different levels, 
the low ones for a charcoal fire and the ones 
on the upper level for a wood fire. 

‘This fireplace should be 
built on a concrete found: 
tion at least 4” thick and 
preferably 6” or even 8”. 
The top surfaces of the 
wings are cemented over 
for smoothness, 

‘When the house chimney 
is conveniently located for 
the purpose, an outdoor 
fireplace can be built 
against it, with a flue cut 
through the outer wall, as 
in Fig. 3, which shows the 
fireplace of F. F. Newton, 
San Marino, Calif. How- 
ever, a damper should be 
installed to prevent drafts 
into the indoor fireplace 
when the outer one is not 
in use. In building onto a 
chimney in this way, it is 
best to consult a contrac- 
tor as to the proper pro- 
cedure. 

One of the simplest as 
well as most satisfactory 
barbecues is illustrated in 
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A grill con 
usually be im- 

ised from 
some piece of 
junked ope: 
work metal, 
but here are 
two ways to 
make good ones 


PACERS: 
M4" Sig" DIA. 


Fig. 4. The original fireplace cost practical- 
ly nothing except for cement and sand. Field 
stones were used throughout, and old grate 
bars were supported on gas pipe. An angle 
bar picked up in a junk yard supports the 
forward wall of the chimney, and a piece 
of boiler plate serves as stove lid. This lid 
rests directly upon the cement tops. The 


low chimney is adequate when the fireplace 
is not located near buildings or too close 
to a neighbor's property line. 

In case a fireplace is not required, but only 
an incinerator, one highly satisfactory de- 
sign is given in Fig. 5. This was built for 
little more than the cost of the brick. A dis- 
carded oven door was used, and gas pipe was 
embedded in the masonry for the grate bars. 
‘A section of flue tile serves as the chimney, 
and it is high enough to carry off unpleas- 
ant odors. This type of structure should be 
built on a concrete bed. 

Almost any openwork piece of metal will 
do satisfactory duty as a grill. Even a cer- 
tain type of doormat that has a metal web 
supporting fiber has been used successfully 
after the fiber had been thoroughly burnt 
out. Heavy, perforated sheet iron is also 
good. Two more substantial types of grill 
are illustrated in Fig, 6. One is assembled 
from flat bars, thick washers, and long bolts. 
‘The other requires some blacksmith work, 
but is worth the cost. ‘The height depends 
upon the sort of fire used under it. 

‘The dimensions given in the drawings are 
only approximate, because each fireplace 
must be designed to fit the space available. 


Parachute Jumper Bails Out from Kite String 


A PARACHUTE performer who climbs 
a kite string and bails out perfectly 
at the will of the kite flyer can be 
made as illustrated. The toy was de- 
signed by Charlie Wunder, of Long 
Beach, Calif. 

‘Materials: A strip of tin plate 1” 
by 6”; tough tissue paper to make 
a 20” equilateral triangle; stiff card- 
board to make a 2” equilateral trian- 
gle; three 8” lengths of kite cord. 

‘The figure is cut out as shown. A 
44” tab is left on at the bottom and 
bent over at an angle to form a sort 
of hook or grove to slide along the 
kite string. For smoother operation, 
a piece is also cut out of the back 
of the leg near the bottom as indi- 
cated. 

‘The shrouds are kept from tangling 
and twisting by the 2” cardboard 
triangle, the corners of which are 
slotted. A hole is punched through 
the man just below the head, and 
the ends of the shrouds are run 
through this hole and knotted. An- 
other knot is made about 2” from 
the base of the shrouds, between the head of 
the parachute jumper and the small tri- 
angle. The shrouds are glued to the corners 
of the parachute, with a small square of pa- 
per added to keep them from tearing out. 
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‘The parachute jumper is hooked on the 
kite string in an inverted position, and the 
wind carries it up. A sharp jerk on the 
string then releases the figure and he para- 
chutes down.—Ray G. FUNKHOUSER. 
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Notch in Hammer Handle 


ightens Fence Wire 


‘To TIGHTEN strands of fence wire by the 
kinking method, one farmer sawed a wide 
notch in the end of his hammer. This does 
the work quickly and with less danger of 
injury to the fingers than when the claws of 
the hammer are employed in the usual way. 


Lathe-Spindle Adapter 
Made from Old Drill 


WHEN I bought a new wood- 
turning lathe, it had a No. 1 
hollow Morse taper spindle, but 
my sanding disk and other ac- 
cessories had collars on them 
to fit the 1%” shaft of the old 
lathe I formerly owned. To use 
them, I made a mandrel as 
shown by cutting down an old 
%" drill bit having a No. 1 
Morse taper shank and filing 
down the cut-off end in the 
lathe to a diameter of 14” to fit 
the collar—T, G. HETRICK. 


Ip STAMP-PAD ink 
cannot readily be ob- “ETA 
tained, a good sub- 
stitute may be pre- 
pared by grinding an 
inch of indelible pen- 
cilin a tin can witha 
teaspoonful of water 
and a teaspoonful of 
glycerin. Allow the 
mixture to settle 
overnight before us- 
ing—R. W. 


(OELIBLE PENCIL 
SPUT APART 
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Bobby Pins Clamp Parts 
While Being Soldered 


Bossy pins are useful for holding 
down very small work to be soldered. 
‘They are fastened down with staples, 
as illustrated, on an asbestos-cov- 
ered board or block. The work is 
slipped between the spring prongs. 


SRS 


aS 


Glass Disks Quickly Cut 
on Lathe Faceplate 


A DISK of glass can easily be cut on a 
wood-turning lathe. Fasten a board to the 
faceplate and then mark the size of the disk. 
Attach the glass over the circle with thumb 
tacks. Hold the glass cutter with one hand 
on the pencil line and turn the faceplate with 
the other. Take off the glass and cut a series 
of straight lines about 1” apart from the 
circumference outward. This enables you to 
break off the narrow waste pieces one after 
another.—RupOLPH KNAUS, SR. 
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Letter Opener 


CARVED FROM JET-BLACK PLASTIC 


HAPED like a crocodile, this letter open- 

er forms an attractive desk ornament. 

It is made from jet-black cast-resin 

plastic, although ebony and other hard mate- 
rials might be used instead. 

‘The stock needed is 12” long, 114” wide, 
and 43” thick. First cut the outline with a 
jig saw. Then carve out the body, legs, and 
blade with a bud-shaped cutter in a hand 
motor tool, if available. The lines on the 
body are outlined 


with a V-edged 
grinding wheel. § 
High polish is o} 
tained in the usual 


way by first buffing 
with a paste of 
pumice and water, 
then with a waxing 
compound supplied 
by plastic manu- 
facturers, and fi- 
nally with a dry 
buff. Use a high- 
speed muslin buff- 
ing wheel if availa- 
ble—K.M. Swezey. 


Layout for the 
letter opener 
cond, left, carv- 
ing it with a 
hand motor tool, 
The design was 
worked out by 
the Metropolitan 
Junior Achieve 
ment, New York 


Clamp-on Lamp Throws Extra Light on the Bench 


MAY, 1950 


A CLAMP-ON type of photoflood re- 
flector is an ideal auxiliary light for 
the workshop. If a 50- or 60-watt 
lamp is used in it, concentrated il- 
lumination is provided for fine work 
at the bench. Screws and small parts 
dropped on the floor are quickly 
found by using the lamp as a porta- 
ble searchlight—JoHN C, MICHALEK. 


Renewing Jig-Saw Guide 
WHEN the brass blade guide of a 
high-speed magnetic jig saw becomes 
worn and enlarged, simply cut anoth- 
er slot in it with a fine-toothed coping 
saw at right angles to the original 
one. In this way its service can be 
doubled.—Harotp Rorseri. 
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Cheese is easy to cut 
and serve on this board 


HIS oval cheese board is cut from 

%” thick oak about 11” by 16” 

and has a wave-line band around 
it sawed from 3/32” aluminum, smoothed 
with a file, and polished with steel wool. It 
is well to cut the aluminum band a trifle 
longer than necessary to allow for filing the 
ends to a neat fit. The wavy pattern is re- 
peated thirteen times. 

Flathead aluminum rivets 1” by 3/16” 
hold the band on the board. The rivets are 
countersunk flush and polished. The holes 
for the rivets are drilled for a fairly tight 
sliding fit, and the rivets are tapped into 
place. A thin %” finishing brad is then 
driven through each rivet from the under- 
side of the board after suitable holes have 
been drilled. 

The four feet are of %4” cylindrical alumi- 
num bar cut in 1” lengths and fastened as 
shown with two countersunk screws apiece. 
‘The outer end of each is polished. 


ALUMINUM-TRIMMED 


Cheese Board 


IN MODERN STYLE 


Ti sauares 


Layout for the various parts. The server blade 
is filed foirly shorp; the handle is dull black 


‘The server is sawed from 3/32” aluminum, 
and the two sidepieces of the handle are of 
birch about 3/16” thick. The sidepieces are 
held by flathead aluminum rivets, counter- 
sunk flush—BERTRAM BROWNOLD. 


Thumb Tacks Converted into Pocket Chess Set 


Si 


canoaoano) 


Sons so. S 
By Sy" Dee 


A POCKET chess set can be made for a few 
cents from sixteen thumb tacks with cream- 
colored metal heads, sixteen thumb tacks 
with maroon-colored heads, and a card- 
board box about 4%” square and %” deep. 
The tacks are made into chessmen by scrap- 
ing lines through the enamel on the heads 
to form the patterns. This can be done 
with an awl or large needle. The top of the 
box is marked with ink to represent a chess- 
board, and a hole is punctured in the center 
of each square so a thumb tack can be 
dropped in.—JERoME DUKoFF. 
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‘Improved Switch Operates 
Ship’s-Wheel Lamp 


SUIP’s-WHEEL lamps are popular among 
amateur craftsmen, but usually the switch 
arrangement is a makeshift that utilizes a 
pull-chain socket. A more workmanlike 
switch is the one illustrated below. To make 
it, a canopy switch is dissected. After the 
composition pin has been removed, it is 
glued into the axle of the wheel, and the 
switch mechanism is placed in an opening in 
the back of the lamp. The opening is closed 
by a dovetailed sliding cover. A quarter 
revolution of the wheel operates the switch, 
and in this case, of course, a keyless socket 
is used. 

‘The drawings also show the type of wheel 
the writer uses for these lamps and a jig 
for assembling them.—E. H. RICE, 


Folding Tomato Racks 
Are Easily Stored 


COLLAPSIBLE tomato racks may be 
made as shown from 1” by 1%”by 3'6” 
strips of wood and 8-gauge wire. Run 
the wire through holes drilled in each 
set of four sticks and splice to form 
two rings about 15” in diameter. The 
bottom ends of the sticks are sawed to 
a pointed shape. Paint the wood. 

In use, the strips are slipped around 
and spaced on the wire, then placed 
over the small plants. As the plants 
grow, the branches are trained over 
the wires. The racks will last for 
years if stored away each winter. 


Seven Twist Drills Kept Handy 
in Old Distributor Cap 


ANOTHER use for distributor caps from old auto- 
mobiles is to hold twist drills of some of the most 
commonly used sizes. Each one will hold seven 
bits as shown at right. 


To PREVENT left-over putty from drying, wrap it 
in wax paper and immerse in a can of water. When 
it is to be used again, soften it with hot water. 
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Chippendale Slat-Back 


TOP SLAT 


Designed by 
DONALD A. 
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Armchair 


ERE is a comfortable 

and sturdy armchair 

to go with the eight- 

eenth-century _secre- 
tary published last month 
(P. 8. M,, Apr. '40, p. 140). 
The design can also be used 
without the arms for making 
dining-room chairs, The rear 
legs with their cross members 
should be fitted and glued up 
first; next the two front legs 
with the front apron. The fore- 
and-aft members should then 
be individually fitted, the frame 
glued, and the arms added. 
Upholstering the seat as shown 
is the final step. 


BURLAP: TACKED ON EDGES 
ND SEWED TO WEBBING 


*, ROLL EDGE FROM STRIP OF 
Q: WEBBING IRLAP; TACK, STUFF ROLL, 
INTERLACED 
R 


‘AND SEW TO SEAT 


\ CURLED Hail 


WEBBING AND 


TACK AGAIN 
No, 
Pe. Description ee by 
2 Rear legs (r. and 1.) ue 38% 
2 Front legs (i 1% oO 
1 a 20% 
3 2% 18%, 
3 2% 18 
a 2 1a 
2 2% 15 
1 17/18 18% 
1 17/16 12% 
2 17/16 18 
2 ete 
2 Arm posts 3 ny 
4 Corner blocks 4 4 
Note: All dimensions are given in inches. 
Batts mated with an asteriek (*) should IF BORED BY HAND, 


be cut to fit, the sizes given being only ap- DOWEL HOLES SHOULD BE 
proximate. | LocaTED BY BORING JIGS 
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A curiously cut front 
board with many square 
holes round the edges 


Ultramodern Nest Box 
Mounted on Trellis 


conceals the nest box 


‘For use with trel- 
lises, pergolas, and 


ornamental wooden 


Stick of Belt Dressing 


you are 
obliged to cut large 
limbs from fruit or 
shade trees and no 
other suitable com- 
pound is at hand to 
seal the wounds, ordi- 
nary stick belt dress- 
ing will do the work. 
Rub it in and lap it 
well over the sides. 


Paintbrushes Preserved 


A ONE-GALLON size oil can of the type illustrated 
makes an excellent and inexpensive container for 
suspending paintbrushes in @ suitable liquid keeper 
between jobs. The can is cut off about 3” from the 
top, and a 1” wide strip of tin is soldered to the upper 
part to form a lid, The brushes are suspended by 
drilling holes in the handles and hanging them on 
finishing nails driven in a 1” by 1” strip of wood that 


is nailed inside the can. 

‘The liquid keeper recom- 
mended for paintbrushes 
is a mixture of equal parts 
of pure turpentine and raw 
linseed oil, or equal parts 
of pine oil and raw linseed 
oil. Varnish brushes are 
best preserved in a mixture 
of half slow-drying varnish 
and half pure turpentine. 
‘The mixture should fill the 
can halfway up on the 
metal ferrule of the 
brushes. 
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TOP SERVES AS LID 


fences, this house 
for bluebirds or 
swallows is defi- 
nitely modern in 
design. The nest 
box itself is a 6” 
cube, outside meas- 
urements, and it is 
placed with one 
edge up. The front board is cut out as 
shown. It has a 115" square hole for a door 
and other holes of various sizes beyond the 
edges of the cube, all repeating the square 
shape.—H. F. 8. 


new 


at 


How to Hide 


Screw Heads 


cry ROUNDHEAD 


screws 


Tackcan ne used for bathroom fix- 
PURE OUT tures often become un- 
was sightly or have burred 
my Fon slots that catch in wash 


cloths and towels. Sub- 
stitute flathead screws, 
drill a hole in the center of each, and insert 
a roundhead upholstery tack, either white 
or colored.—G. B. 


in Dustproof Container 
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MINIATURE 


Police Emergency Car 


BUILT FROM OLD AUTO PARTS ‘=x 


OMPOSED mainly of 

junked automobile 

parts and miscellane- 
ous stock fittings, this mini- 
ature police emergency car 
was designed and built by 
©. J. Herbermann, of Flush- 
ing, N. ¥., for his six-year- 
old son, Richard. The auto 
is 7’ long overall, weighs ap- 
proximately 250 Ib., and is 
even capable of towing a full-size automobile. 

A Dodge 12-volt starting motor mounted 
under the seat and operating on two 6-volt 
storage batteries supplies the power. The 
batteries are carried under the hood. The 
power is reduced by a series of V-belt pulleys 
and chain gearing in a ratio of 15 to 1. The 
accelerator pedal is merely a switch that is 
on when depressed and off when no pressure 
is applied. Five speeds are available by means 
of a lever attached to a homemade rheostat. The 
latter consists of binding posts mounted on a 
fiber board with short lengths of No. 16 
nichrome wire as connections. A separate 
lever reverses the motor when reverse speed is 
desired. 

‘The frame is made of 1” angle iron, the 
body of galvanized iron and \%” plywood. 
Handrails on the back superstructure, which 
can be removed, are formed from 14” chrome- 
plated brass water pipe. A special steering 
arrangement had to be devised as shown in 
the circle to maneuver the machine. The 
steering post is %4” cold-rolled steel 22” long. 
Standard 10” tires fit on the wheels. 


@ child to run the 
truck with safety 


Box under Scroll Saw Keeps Blades Handy 


When the lid is closed, the bor automatically 
swings underneath the stand and out of sight 


ADHESIVE 
TAPE 
EXTENSION 


Reference Booklets Held 
in Loose-Leaf Binder 


VALUABLE information, recipes, for- 
mulas, and other data worth preserv- 
ing are often contained in booklets of 
varying sizes. If their bound edges are 
extended with adhesive tape as shown, 
the booklets may be readily kept in a 
conventional loose-leaf album. Strips 
of cardboard are embedded between 
the two layers of tape to stiffen the 
extensions. 
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A CONVENIENT place to keep scroll-saw ac- 
cessories such as blades, chucks, and 
wrenches is in a small box of 1,” plywood 
mounted underneath the machine as shown. 
‘The hinged lid, when raised, rests against 
the frame of the stand, thus holding the box 
in position for easy access. At other times 
the box swings underneath the scroll saw 
by reason of the spring hinge. Attach a 
small block to the box to act as a bumper 
against the opposite leg of the stand.—H. M, 


PARTITIONS 


Depth Gauge Is Clamped 
on Bit with Hinge 


A SMALL hinge with a bolt and thumb nut 
may be used to fasten a depth gauge on an 
auger bit as illustrated below. The gauge 
itself is bent to shape from 8-gauge wire. 
‘The tip is inserted in a short piece of tubing, 
in which a small spring and a 3/16” ball 
bearing is placed. The end of the tubing is 
tapped to close the opening enough to pre- 
vent the ball from 
slipping out. The ball 
lessens the danger of 
marring the surface 
of the work being 
bored. Thethumbnut 
tightens the hinge 
on the bit and auto- 
matically fastens the 
depth gauge in po- 
sition, 
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Band-Sawing Deck Curves 
of Ship-Model Hulls 


AFTER the hull of a ship model has been 
carved, the sheer curve on the deck line 
can be band-sawed or jig-sawed accurate- 
ly by gluing a block to the hull. The block 
supports the hull at right angles. 


TOP VIEW 


, Geta 
ewe 


AUNILIARY LINE 
‘ON HULL TO 
GUIDE IN 
GLUING BLOCK 


BLOCK 


Wire Cuts Up Lumps 
in Small Funnel 


WHEN photographic chemicals are 
poured through a small funnel to mix 
solutions in quantity, a common an- 
noyance and cause of delay is the 
clogging of the funnel because of 
lumps in the chemicals. 

A good way of avoiding this is to 
insert a piece of wire through the 
funnel beforehand, and when a lump 
stops the flow, break it up by turning 
the wire in a spiral fashion. Bend a 
hook in the end of the wire so it can 
be hooked over the rim of the funnel 
and left hanging there when the fun- 
nel is not in use.—L. H. 


Razor Blades Sharpened on Tub 


Dv, safety-razor blades of the thin, flexible wafer type 
may be given a sharp edge by rubbing them gently with a 
Grass Catcher Used “i°v!aF motion on the rounded inside corner of a porcelain 


f bathtub. 
as Shop Dust Pan | Mile Hold the blade by one 
7 HM = finger in a vertical position 

A LARGE dust pan for use against the porcelain as 
in sweeping up the shop can. (+ shown. The drawing is a 


view as if looking down. It 
will be found that this 
method gives better re- 
sults than rubbing the 
blade inside a glass tum- 
bler in the way so com- 
monly practiced. Besides, 
the tub is always at hand, 
—KENNETH L. WILSON. 


be made from the discarded 
grass catcher of a lawn |_|) 
mower. Rivet a strip of sheet | 

metal or a piece of thin ply- | 
wood with a beveled edge to 
the sheet-iron bottom to 
bridge the wire front and 
make it easy to sweep trash 
into the container—E. L. 
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A Drum ond rack 
ry ‘are swung up to- 
gether by strong 
rope ond a lever 


One Man Lifts Oil Drum 


into a Storage Rack 


CONFRONTED with the job of lifting a drum 
of oil into a rack, one man who usually has 
to work by himself solved it by the method 
illustrated. The drum was laid flat on the 
ground and the usual sawbuck type rack 
laid down beside it. A rope and lever were 
then used to swing drum and rack up to- 
gether. Because of the strain on the legs of 
the rack, a cross brace had to be added as 
indicated —James J, WENNER, 


Sponge Rubber Protects 
Bottom of Quiver 


A PIECE cut from 
an old sponge-rub- 
ber bath mat and fit- 
ted in the bottom of 
an archer's quiver 
as shown at the right 
will eliminate the 
scratching and cut- 
ting of the leather by 
the hunting or tar- 
get points, and also 
do away with most 
of the rattle of the 
arrows on the bot- 
tom of the quiver — 
ELWoop LINDELL, 


Scale Grooves 
Painted for 


Identification 


an archi- 
triangular 

scale is used, much 
time is ordinarily wasted in looking for the 
edge with the desired graduations. By paint- 
ing the three semicircular grooves on the 
scale in three different colors, such as red, 
green, and yellow, the edge with the wanted 
markings can be located at a glance. Just 
keep in mind the color of the scale you de- 
sire to use.—-CARL SORENSON. 


MAPLE STAINS 


[PAINTING] 


1 

| _ All maple finishes should be clear, thin, and transparent. Sand all wood clean 

| with 4/0 garnet finishing paper; sponge with clean water, but avoid touching 

| with the hands; dry; sand clean with 4/0 or 6/0 paper. Then use one of the fol- 

| 1owing water stains. The colors mentioned are standard water-soluble wood 

| stains sold in powder form. If these cannot readily be obtained, ordinary 

| household dyes of corresponding colors will serve as well, but select dyes in- 

tended for dyeing silk, not cotton. 

| Honey Maple. Canary yellow, concentrated, 14 grams; orange, 20 grams; 

| hot water, 1 gallon. 

| Amber Maple. Add to the preceding formula 5 to 10 grams of jet black. 

I Cottage Maple. Add to the amber-maple formula, 5 grams of scarlet. 

1 Note: Wherever practicable, sprayed-lacquer finishes are ideal on maple. An 

| excellent finish, however, may be obtained with a sealer coat of thinned brushing 

| lacquer applied over the stain; dried; sanded with 6/0 garnet finishing paper, 

| foliowed by two well-brushed-out coats of four-hour floor varnish, dried and 
ibbed dull. 

; om 

i 
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Miniature Country Gate 
Keeps Pipes in Rack 


A MINIATURE country gate safeguards the 
half-dozen pipes in this practical rack, which 
was made of wood taken from cheese boxes. 
The parts should be cut to size, sanded 
smooth, and assembled with glue and small 
brads. The gate, however, is merely glued to 
prevent splitting the small parts. A %” drill 
will provide holes sufficiently large to admit 
any ordinary size pipe. Several coats of 
dark-oak varnish stain were applied to the 
rack and a single coat of light-oak stain to 
the gate itself. Where better woods are 
used, a medium or dark stain is suggested, 
followed by a polished wax finish, Green felt 
is glued to the top of the base and to the un- 
derside.—ANpREW C. BRUENING, 


IF BRASS HINGES 


+1030 


Replacing Lost Swivel 


C-CLAMPS sometimes lose their swivel 
tips, but are in good condition otherwise. 
They can be repaired as illustrated in the 
sketches at the right by using 9/16” square 
or hexagonal bolts, After the tip has been 
sawed and drilled as shown and the slots cut 
with a hack saw, it is clamped in the vise 
and the segments are bent into place about 
the ball point of the clamp with a hammer 
and punch.—Xury R. SETTLE, 
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Artist Uses Auto Wheel 
to Brace Sketch Board 


BY ATTACHING a couple of rubber bottle 
stoppers to the back of his drawing board so 
that they would rest snugly against the rim 
of the steering wheel of his car, one artist 
solved the problem of 
holding the board se- 
curely while making 
landscape sketches. 


Corks brace the board against the steering wheel 


Two-Piece Block Puzzle 
Is Tricky to Solve 


A SIMPLE yet somewhat confusing block 
puzzle may be made by planing a stick of 
suitable material into the form of a 1” trian- 
gular prism about 6” long and from this 
cutting two pieces to the dimensions given. 
‘The two pieces are to be placed together so 
as to form a three-sided pyramid, and this is 
done as in the accompanying photo.—A.L. 8. 


so they form a 
triangular prism 


Tips on Old C-Clamps 


‘CUT HERE. 


%e' square on 
7 HEXAGONAL BLT 


BORED FOR TIP 


SLOTTED with 
HACK SAW, 
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CONCRETE HOUSE 


OW many times have you 
wasted time and suffered 
annoyance in trying to find 
a certain house number on 

a dark night? House numbers are 

often none too conspicuous even in 

daylight, and they are impossible 
to see at night unless you go right 
up to them or use a flash light. 

Various expedients have been 
suggested to overcome this difficul- 
ty. Illuminated numbers are some- 
times used, but in many localities it 
would be necessary to hunt for 
many blocks to find a single one. In 
certain cities the numbers are paint- 
ed on the curb, but these are easily 
overlooked and become indistinct 
unless repainted at intervals. 

One of the best ways of displaying house 
numbers is by using concrete blocks like 
that illustrated. It has recessed numbers 
painted black, which are readable half a 
block away. You can easily make similar 
ones for yourself and also for sale, if you 
wish. The material in each block costs 
about five cents, yet the numbers sell readi- 
ly for $1 or $1.25. All you need do is to 
put out a few samples at stores around 
town and watch the orders come in. 

For the mold, nail together three pieces 
1” by 6” by 48” and two pieces 4” by %” 
by 48” as shown (A, A, B, and E.). Cut 
four pieces of 14” plywood into strips 414” 
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: 


wide and 48” long, as at D, the saw table 
being at an 80-deg. angle. Then saw these 
strips into thirty-six blocks 314” wide and 


four blocks 1%” wide. (All numbers ex- 
cept 1 are mounted on the 314” blocks.) 

Now make cardboard patterns of the 
numbers and trace them on %4” pressed 
composition wood of tempered quality— 
about four of each to start with. Set the 
jig-saw table at a 50-deg. angle and saw 
out the numbers. Mount them on the ply- 
wood blocks. Note that the numbers must 
be mounted as shown and put in the mold 
upside down and backwards. 

Blocks C, to separate the sets of number 
blocks, are made as indicated. Be sure to 


POPULAR SCIENCE 


How the number blocks are set up in the mold, 
‘and a wooden clamp to keep it from spreading 


By 
STEPHEN H. POGUE 


cut them out at the bottom for strips B so 
they will fit tight against the bottom B. 
‘Two 6” C-clamps are needed, or a wooden 
wedge clamp made as at G, to keep the 
mold from spreading when the cement is 
tamped down. In setting up the molds, it 
is a good idea to check the numbers with a 
mirror to be sure they will read correctly. 
Oil the inside of the mold with heavy motor 
oil. 

Mix the concrete in the proportions of 
about 2% quarts of sand and 1 quart of 

ment for each block. ‘The dry ingredients 
should be mixed thoroughly before the 
water is added, and the mixture should be 
stiff. Put it in the mold about a pint at a 
time and tamp down well. It is necessary 
to work fast. Insert a bent nail in the block 
and finish off with a small trowel. 

Let the cement dry for about twelve 
hours, then release the clamps, insert a 
wedge between 4 and C, and lift out each 
block by the nail. Smooth up the block by 
brushing on a mixture of cement and wa- 
ter mixed to the consistency of cream, then 
let it stand for several days until thorough- 
ly dry. Paint with white enamel, and when 
dry fill in the numbers with black enamel. 

Insert a small can in the 
the number is to be placed, fill it with ce- 
ment, place the block so the nail centers in 
the cement, and you have a house number 
that will last indefinitely. 

If desired, the blocks may be tinted any 
color by adding pigment to the mixture. 
‘The pigment must be resistant to alkali. 
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Soil Tile Carries Water 
to Roots of Tree 


IN DRY seasons the soil is often so parched 
that any water applied on the surface to 
water trees does not soak down to the roots. 
An excellent plan is to dig a hole and set in- 
to it a 12” length of soil tile so that the top 
is slightly higher than the ground. When 
water is run into the tile from the hose, the 
moisture goes directly to the roots of the 
tree or the shrub where it is needed the 
most.—EMIL PEARSO: 


Shipping Tags 
Used as Index 


DURABLE and economical markers for a 
loose-leaf shop catalogue, parts-list binder, 
or notebook may be made by using small 
shipping tags cut as shown. Leave a small 
flap on the edge to be folded down for keep- 
ing the markers aligned—A. M. CHESTER. 
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epily reaching for an alarm clock to 
shut it off, you may knock it bl x oF shoe polish is 
This won't happen if you re y d with a small pow- 
the clock with four small rul ‘ ch is soft yet easy to hold 


with thick orange shellac er ¥ 


\ 


in 
W'LEATHER HANGER 
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slipped over the end of @ 
from catching in the hem 


In a room with tile walls ond 
floors, itis. offen. easier to 
fasten o doorstop to the door 
itself, usually at the bottom. 
In some, cates, however, it is 
botter placed o+ shown because 
there is no danger of kicking it 


Plaster of Paris dries 
So rapidly that it is 
other difficult to. uve 
for patching. wil 
fohofa workable for 4 
fonger time if mixes 
\or8’ nagar Ioteod of 
Water, of water to which 
gome vinegar is added 


Inexpensive hand sprayers 
of the type sold for use 
ith insect sprays con be 
more effi 
drilling or pun 
small hole in the cap 
to overcome the vacuum 
formed in the container 


Pictures hung from a single hock will not shift so readily 
if the center portion of the wire is bound with adhesive tape 
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The semiannual chore of 
putting up and removing 
window screens con be 
done with less effort if the 
upstairs screens ore not 
token inside, but hoisted 
by means of a light rope 
to one end of which a 
wire hook hos been tied 


Four-Wheel Creeper 
Makes Weeding Easy 


STOOPING to weed a large garden 
or lawn is very tiring, especially for 
the elderly, but it can be avoided by 
making a four-wheeled creeper like 
the one illustrated. I used two bicy- 
cle wheels with deflated tires, two 
scooter wheels, two steel rods 30” 
long for axles, two lengths of 14” gas 
pipe to reénforce the axles, and an 
old ironing board. Each axle is fas- 
tened to the board with two U-bolts. 

For weeding, my favorite “digger” 
is a steel table knife with a “V" 
ground in the end on the edge of an 
emery wheel.—S. L. STOVER. 


Ends of Toothpicks Used 
as Phonograph Needles 


WHEN you have used your last phono- 
graph needle late at night and can’t go out 
to buy a new supply, try using the ends of 
round, polished toothpicks. They will give a 
soft but satisfactory tone without any 
scratchy noise. If rather blunt, the points 
can be sharpened with a fine file or sand- 
paper.— WILLIAM SWALLOW. 


Two bicycle wheels, two scooter wh 
board form the principal parts of this creeper for w 


Penguin Lawn Ornament 
Turned from Wood 


A LEFT-oveR block of wood about 4” square 
and 2’ in length or longer, can be converted 
easily into a lawn ornament for displaying 
the house number or as a gai 
den marker. The wood is turned 
as shown, a length of dowel is 
inserted to form the beak, and 
the whole is painted black and 
white with yellow 
beak to resemble 
a penguin. Suita- 
ble dimensions are 
given at the right. 
The writer 
placed the pen- 
guin at the head of 
some steps made 
of sharp-edged 
marble slabs so 
that youngsters 
would be less like- 
ly to fall and hurt 
themselves.— 
R. E. TILLBERG. 


Spring Lip on anol Keeps Spray Uniform 
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BECAUSE city water pressure sometimes 
varies, the householder may find that the 
lawn sprinkler he has set to cover a certain 
area either fails to water the entire area or 
sprays too far over the sidewalk or through 
an open window. This is prevented in the 
sprinkler shown by a lip of spring bronze or 
steel. The sprinkler is a %” pipe with a 
coupling welded on, and a wire base. The lip, 
kept in place by a plate-steel cap which is 
screwed on the pipe itself, springs outward 
as the pressure increases, keeping the shape 
of the spray the same.—E. J. TANGERMAN. 
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FUN WITH YOUR BIKE 


ANIMATED figures attached tothe front © Seotahing (iis 


ot your bicycle will attract a lot of Bieyelist 


attention. Three types are illus- 
trated, as well as a machine-gun noise mak- jaa 
er. qwurre car {AND BODY 


Eager Goose, As soon as the breeze 
strikes its tail, the goose flattens out and 
stretches its neck as though heading for new 
feeding grounds. The tail is connected to it 
the neck by means of a wire link. ts = 

Scorching Bicyclist. Small curved vanes 
of tin or aluminum turn the wheels. Scroll- 
saw the wheels and figure from thin ply- 
wood. The wheels have brass tube bearings 
to reduce friction. 

Irate Housewife. This is an easy scroll- 
saw job, and should be mounted on a metal 
strip with some spring to it, to hold the feet 
lightly against the front tire. 

Rattling Gatling. The clapper should be 
made of lightweight wood. Wedge the clap- 
per back when riding silently. Use the 
noise maker only on special occasions; to 
keep it working all the time will spoil its 
effectiveness and quickly wear it out. 


‘TAILUP) 


o 
GS 
4 ‘ 

TWN TAIL, 

PaInteo”~ sovotr 

wuiTe 

im 
Lager 
Gorse ways Wine 
‘sre FILLER BLOCKS 
icycte nen 


END 


FIGURE MADE OF 
4g rurwood sioes wir 
AE THICK SPACING BLOCKS BETWEEN 
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Amusing New Toss Game Baffles the Contestants 


ALTHOUGH this new toss game is 
called “Dangle,” it might well be 
named “Try Again” because it is not 
as easy as it looks. The object is to 
stand two feet or more from the 
string and toss the cardboard dangler 
or wheel so that it will catch and stay 
on the string. Each player is allowed 
three tries, and after ten rounds the 
score is added. What makes it more 
difficult is the fact that the cord, 
which should be about 36” long, is sup- 
ported at each end by light rubber 
bands. Sometimes when the dangler 
is apparently well hooked on the 
string, the contracting bands throw 
it off. The danglers can be cut out 
with a razor blade from any stiff, 
colored cardboard or from two pieces 
of different colors glued together, or 
they may be colored with paints or 
crayons.—DONALD W. CLARK. 


A cardboard wheel 
is thrown s0 os to 
hook on the line 


Wooden Miter Gauge 
for Band-Saw Table 


WHEN moldings or odd-shaped parts have 
to be cut to a 45-deg. angle on the band saw 
and it cannot conveniently be done by tilting 
the table, a guide may be made as shown. 
Cut a piece of wood on a 45-deg. angle and 
nail a strip of wood along one edge to slide 
against the edge of the table as the work is 
pushed past the blade. 


For the woodworker who wishes occasion 
ally to touch up or file the teeth of a circular- 
saw blade, a filing block of the type illus- 
trated will enable him to do so without re- 
moving the blade from the machine. The 
block is made in two sections, joined with 
a small hinge. The larger section is clamped 
to the saw bed, and the smaller one is fitted 
with a dowel that engages the gullets of the 
teeth and prevents the saw from moving 
while the teeth are filed—H. R. H. 


Lifting Prints from 
Ferrotype Plate 


To LIFT the corners of glossy 
prints from ferrotype plates 
without splitting the prints or 
scratching the plates, use a 
small, flexible strip cut from a 
discarded film from a film pack. 
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Pressure on the cam lever 
tightens the vise jaws so 
they grip the hook securely 


Low-Cost Vise Holds Hooks 
for Tying Casting Flies 


THE most essential part of fly-tying equip- 
ment is a vise to hold the hook. ‘The one illus- 
trated requires a 9” length of 5/16” iron rod. 
With a hack saw cut a slit in one end about 1%” 
deep. Heat the rod and flatten the opposite end 
so that the flat side is parallel to the slit. Five 
inches from the flattened end, bend the rod to 
an angle of 120 deg. When the rod is cool, grind 
it to a taper on the other three sides of the flat- 
tened end. Fit a small C-clamp into the slit, 
drill holes through rod and clamp, and fasten 
with rivets. 

To complete the head of the vise another 
piece of iron rod 3” long is ground to a taper on 
one end, and a slit is cut in the other. A brass 
lever 2” long with a hole drilled slightly off cen- 
ter is riveted into this slit so as to form a sort 
of cam to tighten the vise jaws. Now attach 
this rod to the upright with triangular brass 
pieces as shown.—HoWArb HoApLey. 


Photo-Reflector Clamp Grips 
Small Objects for Gluing 


For holding 
small objects to- 
gether while being 
glued, the spring 
clamp of a photo- 
flood reflector 
serves nicely in an 
emergency, as 
shown at the left. 
Not only does it 
exert considerable 
pressure, but the 
rubber facings on 
the jaws will pre- 
vent marring the 
work.—W. C. L. 
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Leg Supports Blowtorch 
While Being Filled 


ALWays at hand when needed, this fold- 
ing stand holds a blowtorch while the 
tank is being filled. Note that the corners 
of the sheet-metal clamp are bent out- 
ward and shaped to form small ears for 
the leg to snap over, so that it remains 
firmly either up or down as required. It 
is well to leave extra metal at the cor- 
ners for this until the stand has been as- 
sembled and the exact positions of the 
ears can be determined. A compression 
spring placed over the rod between the 
two branches of the clamp gives added 
assurance that the stand will stay fixed 
in either position. 

The stand’s dimensions, of course, are 
governed by the particular torch to which 
the stand is being fitted, so are not given 
in the sketch below.—R. A. CARRIER, JR. 


Hook on Rule Reénforced 


THE spring that winds a flexible steel 
Tule into its case is so strong that it some- 
times tears loose the hook at the end of 
the rule. To prevent this, solder the hook 
onto anew tape, thus 
reénforcing the small 
rivets. At the same 
time also solder the 
seam on the edge of 
the case as this will 
prevent it from be- 
ing easily crushed — 
ARNE O. SALON! 


Installing Electric Clocks 


Modern self-starting 
clocks are set with a 


So MucnH interest was aroused by 
regulator at the bose 


@ paragraph published recently in 
this department on electric-clock 
connections that we asked Mr. Strand 
to explain in detail the best way to 
install a clock outlet. This is now 
one of the commonest wiring jobs 
undertaken by amateur electricians. 


IT IS no longer necessary to have a long, un- 

ightly cord running from an electric clock. 
The proper way to install a clock is to u 
of the new jal clock outlets with a recessed 
receptacle, which allows the attachment cap to 
come flush with the plate. ‘Thus the clock can be 
placed directly over the outlet so the cord does 
not show at ail. The wiring for this outlet is the 
same as for any convenience outlet, the only dif- 
ference being in the receptacle and plate 

In order to illustrate as many problems as pos- 
sible in the accompanying photos, a new type of 


e one 
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the Modern Way 


clock was selected. It has the usual self- 
starting movement with synchronous motor, 
but the case also contains two-tone tubular 
chimes, which can be operated from both 
front and rear doors. There are obvious ad- 
vantages in this combination, because the 
chimes take the place of old-fashioned, noisy 
bells. 

To start the wiring, a hole is bored up- 
wards in the center of the partition from the 
cellar. A fish wire is passed up into the wall 
to discover if a clear space exists all the way 
up. In this instance, blocking was found 
at the level of the kitchen chair rail. The 
latter was removed and small holes were 
cut to pass the wiring over the blocking 
(Figs, 1 and 3). A hole was also cut in 
the wall above to fit a standard switch 
box. In Fig. 1 the BX and three rubber- 
covered bell wires are being pulled up 
and through the first hole, The BX will 


supply the clock motor, and the three 
bell wires are for the chimes. 
‘The bell wires are brought through a | 


hole in the pla 


ter just below the clock 
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By 
HAROLD P. STRAND 


outlet. In Fig. 2 the switch box is being at- 
tached to the cable by tightening the clamp 
with a screw driver. 

The box is fastened with 1” No. 4 flathead 
screws, and the special clock receptacle is 
connected to the wires in the usual manner 
as in Fig. 4. Note the deep offset in the re- 
ceptacle bar, which carries the cord cap back 
flush with the plate when the clock is con- 
nected. This allows the clock to be placed 
right over the outlet. 

The completed clock outlet is shown in 


TO NOV. AC 
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Fig. 5. The writer is holding the base of the 
chime combination, which is next placed on 
the wall with the large hole over the center 
of the outlet. A notched hole at the top fits 
over a small hook provided at the top of the 
plate. The bottom is held with one wood 
screw through a small hole at the lower 
center. Before making the base fast to the 
wall, however, the bell wires are brought 
out through a bushed hole and attached un- 
der the three posts. The diagram (Fig. 7) 
shows the connections. 

When all connections are complete, the 
cord simply plugs into the outlet (Fig. 6). 
‘Two small screws, top and bottom, hold the 
cover to the base. The final step is to re- 
place the chair rail with finish nails, set the 
heads, and fill with colored putty. 

In the cellar the BX cable is carried to a 
junction box or other suitable point for tap- 
ping the current. In this case, a pull-chain 
cellar light box was handy, as shown in Fig. 
8, and it was connected there, the white wire 
going to the white group and the black wire 
to the black ones. 

Note how two holes had to be bored up- 
ward on a slant through the side of a timber, 


'HESE ice tongs can be turned out in a jiffy, are inexpensive, 

and make excellent gifts. Heavy, soft brass wires or rods, 
from 3/16” to 1,” in diameter and about 14” long, are required. 
Each rod is flattened for a space of several inches in the mid- 
dle and bent, using a piece of pipe for the anvil and form. The 
hammering will provide the necessary spring tension. The ends 
are also flattened, and a deep notch is filed in each. Finish the 


re or rod is hammered to shape over a piece of 
pipe as above, The ends are notched as at thi 


which was found from measurements to be 
exactly under the partition. The bell wires 
were stapled to the point where the old bell 
wires had run up another wall and connected 
there. It may be necessary to trace out the 
old wires to find out which one is the feed to 
the bells and which are front and back but- 
ton wires. 

If the old bell wires do not come down to 
the cellar, as is often the case, it will be nec- 
essary to fish the new bell wires up the wall 
and connect them to the ends of the old 
wires. All joints and splices should be sol- 
dered, and 110-volt wires must always be 
covered with both rubber and friction tapes. 


Two Hints for Fishermen 


Here are two hints for fishermen who 
make their own casting flies: Keep your 
hooks sorted in 35-mm. film cartridge con- 
tainers you can obtain from photography 
enthusiasts. Classify the feathers and put 
them in bags of transparent cellulose wrap- 
ping material through which they can readi- 
ly be seen. 


Attractive Brass Tongs 
FOR ICE CUBES 


ht 


tongs by rubbing to a satin finish with steel wool, then coat 
them carefully and evenly with clear lacquer to prevent tarnish- 
ing, and allow the lacquer to dry. KENNETH MURRAY. 
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Craftwork exhibit in hotel 
lobby by Dickinson (N.Dok.) 
Community Homeworkshop 
Club. Right, some of the 
members with toys they 
made to give to children 


Lack of WoodD Doesn't Stop 
This Home Workshop Club 


UMBER is scarce and expensive on the 
prairies and in the Bad Lands of North 
Dakota, but that doesn't deter those 
who like to make things out of wood. 

In Dickinson, for example, the men save 
every wood scrap and cut down the Bad- 
Lands cedars; then transform them into ar- 
tistic tables, lamps, and novelties. 

Several months ago the Community 
Homeworkshop Club of Dickinson, a group 
of thirty men affiliated with the National 
Homeworkshop Guild, held its first craft- 
work exhibition in the lobby of a local hotel. 
It created so much attention that the public 
began to ask, “Why doesn't this city have 
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manual training in the schools?” ‘The club 
took the initiative and is now sponsoring a 
campaign to bring back a subject taken 
from the curriculum about eighteen years 
ago. 

In the meantime the members are codp- 
erating with the National Youth Association 
by assisting the local instructor and lending 
their own power equipment for several 
weeks ata time. They have applied for the 
use of one of the rooms in the large com- 
munity auditorium now being erected and 
intend to equip it with power and hand tools. 
‘The shop will be maintained for the use of 
young people until manual training is again 
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Five prominent men of Spokane, Wath., enjoy an 


They are members of the Spokane Homecratters and Inland Workshop Club 


placed on the regular school curriculum. 

Last Christmas the club gave away toys 
to 386 poor children. Most of them had been 
made by members; some were purchased 
through funds donated by cotperating char- 
ity organizations. President Eddie DeFoe 
tells the story: “Formulating the list of 
needy children was a real job in itself, be- 
cause there was no list available, Then we 
obtained a truck and had one of the mem- 
bers dress up as Santa Claus. We started 
delivering at 1 o'clock in the afternoon, and 
we kept going from then until 10:30. We feel 
we did a real job in making those children 
happy .. . and we'll do it again.” 

Other towns and cities throughout the 
United States and Canada are also benefit- 
ing through the activities of home workshop 
clubs. The Ware (Mass.) Craftsman Guild 
recently presented the Mary Lane Hospital 
and the district nurse with fourteen invalid 
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Members of the Ware ( Mass.) 
Craftsman Guild met in the 


trays the members had 
made. The Rev. Ed- 
ward W. McGlenen 
was in charge of the 
work, 


Ashtabula 
) Homecraft 
Club is conducting its 
annual bird-house 
contest for the city’s 
school children. At re- 
cent meetings the 
members enjoyed a 
moving picture on ve- 
neering, and talks on 
mahogany, wood carv- 
ing, and gluing. A picnic will be held early 
this summer. 

Frank Boylan demonstrated a miniature 
steam locomotive he had made when the 
Portsmouth (Va.) Homeworkshop Club met 
in his shop. It burns oil and carries thirty- 
five pounds of steam. Glenn Covert an- 
nounced that he had indexed all his books, 
plans, and charts and that they could be 
used by the members at any time. 

Projects made by members were displayed 
and explained at a meeting of the Oelwein 
(lowa) Homeworkshop Club as follows: H. 
E. Wells, archery equipment; George Miller, 
wooden goblets; J. R. Sinclair, wainut beer 
service; C. H. Leaton, cabinet; Paul H. Kins- 
man, shelves, game board, and match hold- 
er; and G. W. Myers, gold rings and a nut 
bowl. G. D. Cooper spoke on cutting and 
polishing semiprecious stones. 

A corner cupboard is being built by the 


in the workshop. 
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York (Pa.) Homeworkshop Club and will be 
sold for the benefit of the club fund... 
Ralph L, Jenner took the LeRoy (N. Y.) 
Homeworkshop Club on a tour of inspection 
of a local manufacturing plant recently .. . 
‘The Women’s Auxiliary of the local Fire De- 
partment assisted the Kingston (N. H.) 
Workshop Guild in preparing a list of needy 
boys and girls. Toys were given to the chil- 
dren... The Newark (N. J.) Homeworkshop 
Club has been divided into two divisions: 
those who like woodworking and those in- 
terested in photography . . . The Bison 
homeworkshop Guild, Buffalo, N. Y., cele- 
brated its sixth anniver- 
sary with a dinner party 
for members, families, and 
friends. The club has its 
own banner and adds a 
star each year... The 
Denver (Colo.) Missionary 
Volunteer Homeworkshop 
Guild plans to conduct 
classes in various crafts. 

E, E. Studley won first 
prize in the annual exhibi- 
tion of the San Di 
Calif.) Homecratt Club. 
Other prizes were won by 
G. W. Henderson, Hulbert 
Hull, J, I. Ballinger, L. C. 
Brown, and Dr. F, Dennii 
‘There were eighty-two 
projects on display. 

D. W. Brown, represent- 
ing a local veneering com- 
pany, spoke before the 
Gem City Homeworkshop 


Robert Jones, right, president 
ofthe San Diego (Callf.) Home- 
craft Club, presents a check to 
Earl Stu inner of first 
in the annual exhibit 
ww, model steam locomotiv 
built by F. A. Boylan, of the 
Portsmouth _(Va.) Homework- 
shop Club, The model burns oil 
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Club, Dayton, Ohio, and moving pictures 
on inlaying and veneering were shown . . 
M. D. Franklin exhibited wood-carving proj- 
ects at a meeting of the Montgomery Home- 
workshop Club at Bethesda, Md., Leroy 
Allison showed how to file a saw, and C. C. 
Clagert demonstrated how to sharpen chisels 
...A joint meeting of the Zane Homework- 
shop Club of Zanesville, Ohio, and the 
Mound Builders Homeworkshop Club was 
held at the latter's headquarters in Newark, 
Oh The Fort Stanwix Hobby Club, 


Rome, N. Y., has set up a club workshop in 
the basement of a city playground clubhouse. 
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WHALE 
ROUND 


~~. 


UPHOLSTERY 


HIS space-saving end table has a turned 

lamp standard that throws the light down 
in such a way as to give the most comforta- 
ble illumination for reading. ‘The design was 
worked out by Charles Jeglinski, of the Tim- 
bercraft Homeworkshop Club, New Bedford, 
‘Mass., and the original model, shown above, 


Slats Woven Together 
to Fill Fence Panels 


DECORATIVE fences or trellises may be 
built by using posts and substantial upper 
and lower rails in the usual way, then filling 
in the panels with \4” by 2” wooden slats, 
woven into attractive patterns. The build- 
er’s originality may be put to work in de- 
signing various patterns for weaving the 
wooden slats. This type of fence will be 
found durable and pleasing to the eye; it 
provides semiprivacy, yet is relatively inex- 
pensive to make,—GamL M, Foster. 


Subscribers are requested to notify us of 
change of address four weeks in advance of 
the next publication date. Please be sure to 
give both old and new address. 
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MODERNISTIC 


End Table 


- COMBINED WITH 


© Reading Lamp 


a 


ALL BOARDS 
YeTHICK 


was built of pine by Adelard Richard, 

‘The parts of the stand proper are 
cut as shown and assembled with da- 
doed and rabbeted joints. The rounded 
end is formed by gluing a number of 
lengths of 1” half-round molding to 
blocks cut to conform to the curved 
middle shelf and fastened as illustrat- 
ed. ‘The half-round pieces are also se- 
curely screwed to the curved end of 
the middle shelf. 

‘The lamp standard is made in two 
lengths. The arm is 12” long and has 
a %” hole drilled at an angle to fit over 
the top of the standard. For 2” at the 
other end, the arm is cut flat to enable 
the lamp socket to be attached. When 
the arm has been set in place, the top 
of the standard is finished off with a 
144” long cone-shaped tip. To keep the 
construction as simple as possible, the lamp 
cord is merely carried back over the arm 
and down to a base outlet. Of course, by 
making slight changes in the design, the 
turnings could be bored and the electric 
cord carried through them to the base and 
thence to the outlet. 


One of many possible 
patterns in 
slots can be Hoced 
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HERE‘S HOW YOU CAN JOIN THE 


omeworkshop Guild 


{ 


@ You wit receive A LETTER ABOUT THE 
Gutkd,A BULLETIN ON ORGANIZING CLUB. AND 
AN APPLICATION BLANK FOR A FREE CHARTER 


@ Fit ovr couron at BoTTOM OF PAGE 
[AND SEND FOR DETAILS ON NOW TO START 
A'Wome WORKSHOP CLUB. 


© Tax THe ier 
OVER WITH FRIENDS, 
Rsk THEM To 
SPREAD THE WORD 
Har A 
HOME WORKSHOP 
ewes To. 
Be staRTeD. 


Ger THe support oF HARDWARE 
DEALERS. ASK FOR NAMES AND 
ADDRESSES OF PERSONS WHO 
Mont Be INTERESTED. 


ma Ba, 


@ Ar your inst MEETING ELECT TEMPORARY 
OFFICERS, FILL OUT APPLICATION BLANK FOR 
CHARTER, AND PLAN FUTURE PROGRAMS. 


Ser a cate FOR THE FIRST MEETING AND 
‘ANNOUNCE IT BY MEANS OF POSTERS 
AND NEWSPAPER NOTICES. 


Each club gets 
harter, job 
cords, 
bulletins 


National Homeworkshop Guild 


347 Fourth Avenue, New York 
Please rush complete information on how to 
organize an adult home workshop club in my com- 
munity. I believe that there are at least five other 
fnea who would be interested. A large (legn! size), 
self-addressed, stamped envelope 1s inclosed, 


NAME 
ADDRESS. 


erry STATE. 
(Piease print Very clearly) 
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KeytoDiagzams 
F-rrame T-TAPE 
G-GLass P. 
C=CARDBOA 
M-PUTTY OR MASTIC 


NOTHING spotlsthe op- 
pearance of a fram 

photograph or other pic- 
ture more quickly thon 
dust that sifts oround the 


First method: Place the glass in 
the frame and stick @ narrow strip 
‘of tape tightly to it ond to the 

jiecent rabbeted-out part of the 
Use either @ tape with a 
good water-soluble mucilage or an 
adhesive tape such os that sold for 
ding lantern slides. Inferior tapes 

forden and come. loose. tn 
time. Insert the picture ond the 
cardboard backing, and then run 
tape along the four sides to seal the 
crack between frame and cardboard 


Sacond mathod: Set the gloss in o 
good grade of putty such as that 
made from white lead, mastic 

the type used to fasten glass in 
metal sosh, rubber putty, or other 
crack filler, Run a narrow line of 
it around the frame rabbet, press 
the glass in place, and remove 
any excess. Finally, insert the 
picture and backing, and cover 
the cracks with gummed tape 


se i 
Third method: Sondwich the picture between a 
sheet of gloss and a piece of stiff carboard cut to 
fit the from ind the edges with tops, letting it 
overlap the gloss enough to make a firm seal 

not enough to show when the picture is set in place 


Once the gloss has been sealed in, the 
cracks between the backing and the frame 
y tape that sticks well 
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Empty Oil Cans Lighten Concrete Lawn Roller 


down, upon it. They must clear the drum by 
at least 1”. Concrete is then tamped around 
and over them, and additional layers of 
empty cans and concrete are added to with- 
in an inch or two of the top, which is finished 
with a layer of rich concrete. Use a rather 
dry, stiff mixture with plenty of cement. 

The wooden handle 
frame shown is simple 
and sturdy, but one 
can be made of pipe 
and fittings if pre- 
ferred.—R. L 


16° 1A. HARDWOOD 
ENDS 14° OVA) 


HOMEMADE lawn roller, if made of solid 

concrete, is likely to be too heavy, but 
it can be lightened by using empty oil cans, 
obtainable at any gasoline service station. 
The cans are distributed through the con- 
crete as shown. 

As a form for the roller, a sheet-iron drum 
of suitable size is set on end after a hole for 
an iron pipe or shaft has been centered in 
one end. Cross sticks center the shaft in the 
open end. The bottom is covered with con- 
crete, and a layer of the cans is set, open end 


Wire Fences Protect Beehives 


‘To Prorect his beehives from horses and other live stock 
that were turned into the orchard at night, one beekeeper 
constructed portable “wigwam" fences. These were made 
from poles with a couple 
of strands of barbed wire 
stapled to them. They 
provide ample protection 

“for the hives, yet are eas- 
ily removed whenever it 
is necessary to gain ac- 
cess to the bees. Sink 
the ends of the poles in- 
to the ground so they 
cannot be knocked over. 


Small Lamp Tests 
Blasting Battery ieraaiu, <Waatianprend 


SuBWAY blasters and quar- covering material for 
rymen who wish to be sure a model airplanes can be 
blasting battery is in working prepared by soaking or- 
condition, can test it with a dinary tissue paper in 
series-type Christmas-tree rubber cement mixed 
lamp and a short section of very thin with benzine. 
wire with socket attached from Hang the sheets to dry in 
the light set. The bulb should a horizontal position, oth- 
light up brightly when contact erwise the coating will 
is made—ANTHONY WALLACE. be uneven.—J. R. H. 
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Aerial Glide 


PROVIDES THRILLS 


LIDING down a wire has always held a 

fascination for small boys, and here is a 
device that gives a thrilling ride of this kind 
with perfect safety. A galvanized cable is 
stretched from a garage or other structure 
to an inverted V-shaped frame and made 
taut with a stout turnbuckle. The end is an- 
chored to a buried brake drum or other piece 


Printing Ink 
Kept Ready in 
Inverted Cans 


WHEN ink is to be 
used at frequent inter- 
vals during a long 
press run in a job- 
printing shop, it is not 
necessary to waste 
time in opening and closing the tight-fitting 
cover of the ink can each time. Simply re- 
move the can cover and invert the can over 
a sheet of glass which has been coated with 
oil to prevent sticking. The can will be sealed 
sufficiently to prevent the contents from dry- 
ing, yet the ink will be ready for instant use 
when needed.—G. E. H. 
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How the glide 


set up. One 
can be attacl 


to the gorag 


of junk. Rocks are piled in the hole and 
loose soil washed in with the hose. 

The carriage is hung on two barn-door 
rollers with a strip of strap iron to prevent 
jumping off the cable. A wood bumper in 
front strikes an inner tube stretched over a 
frame and thus brings the carriage to a gen- 
tle stop. Note that the design of the seat 
permits the passenger to hop off anywhere 
along the line. A pile of straw could be 
placed at the foot of the run for the pas- 
senger to jump into.—Dick HIXoN. 


A Heavy-Duty Lamp Cord 


HEAvy-puTY electrical wire for use with 
photoflood lamps or other fixtures drawing 
much current is rather expensive and not 
always easy to obtain. An excellent substi- 
tute is ordinary No. 18 flat lamp cord. Skin 
the ends, twist each pair together, and use 
as if the pair were a single wire. 
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tee] Welding Rod 


sagen | Makes Handle 
for Lunch Kit 


Ir THE leather handle 
on a lunch kit tears or 
‘becomes badly soiled, a 
good substitute can be 
‘made by bending a soft 
3/16” welding rod as shown and inserting it 
under the handle fasteners. This handle is 
easy to keep clean and is not in the way 
when the lunch kit is opened since it will 
swing to either side.—A. W. 


Cellulose Tape Reénforces 
Wrist-Watch Crystal 


PROVIDED no parts have fallen out, the 
cracked crystal of a wrist watch can be tem- 
porarily repaired by the application of a 
piece of transparent cellulose tape. Wrist 


watches that are to receive unusually hard 
orvive can be given this treatment in aa. Band-Saw Guard Revecsed 


vance so that the crystal, if broken, will not 
fall out and expose the watch hands and for Better Protection 
dials to injury.—Ropert C. BLACKMON. THE wooden guard on 10” band saws of 


the type illustrated above often comes with 
the blade slot facing toward the front, Addi- 
tional safety can be assured by reversing 
the guard so that the slot faces in, thus giv- 
ing the operator more complete protection 
from broken blades. It is a simple matter 
to remove the guard when it is necessary 
to change blades.—F. H. M. 


‘TRANSPARENT 
CELLULOSE TAPE, 


poco --- - - - --- - - =. 4 
1 
| BIRD-HOUSE DIMENSIONS [WOODWORKING] H 
i} Entrance 

: ee Depth of Dia. of if 
{ bates Reo apne compartment | entrance | 
Po Bluebird. oun Sby5 6 8 1% I 
H Robin. 6"8 one side open 8 if 
| Chickadee. a4 68 810 1% | 
' House wren. a“4 16 68 1 I 
[Barn swallow... 6“ 6 | oneside open 6 ! 
1 Flicker... T29 14-16 16-18 

2% li 

H Red-headed woodpecker| 6 “ 6 912 1245 2 | 
{ 
er sreesn ye 
{ Wuebirdys! Gold rebin and ehickader, 9 to 13": houge wren yawaliow, to 
| Birds: Sratmers’ Buietin So: 1450,"U. &. ieee ion ory recmmenaed fue | 
| tar obs Route, separate the interior wit thin wood or plywood into apartments of the sizes given, ' 
1 POPULAR SCIENCE MONTHLY SHOP DATA FILE 1 
ee ee er 4 
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Above, 
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assembled tran- 
sf the frames. 


Overall lens 
boot, 15"; 


be 
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OUR NEW 


ETTING a new 
high in economy 
of operation, our 
new 15' boat Wal- 

tonian is designed for 

fishing and any general 
use that requires a sea 
worthy, low-cost, prac- 
tical inboard motor 
boat. The remarkable 
economy in fuel—60 
miles to a gallon of gas- 
oline or even more—is 
made possible through 

a special design that assures 

maximum efficiency from the 

new air-cooled marine motors 
now on the market. 

‘Such inherently important 
factors as seaworthiness and 
shallow draft have in no way 
been sacrificed in obtaining this 
efficiency. Its ability to ride 
high seas and the fact that an 
air-cooled motor is not sub- 
ject to the corrosive action of 
salt water combine to make 
the boat ideal for salt-water 
use. Any desired trolling speed 
may be had. 

‘The hull is of a simplified 
‘V-bottom type, as easy to build 
as a flat-bottom boat. There is 
no difficult bending, and most 
of the planks can be put on in 
straight pieces with little or no 
fitting, The small, light motor 
offers no installation problems. 
Marine plywood may be used 
instead of planking, if desired, 
eliminating the need of battens 
and substantially reducing the 
total weight. 

The cost of construction is 
on a par with the low operating 
expense. In localities where 
lumber is reasonable, the cost 
of the entire boat, using batten- 
seam construction and includ- 
ing the motor and all neces- 
sary equipment, should be only 
about $75. 

‘The speed obtained with the 
%-h.p. motor shown in the 
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By BRUCE 
and WILLARD 
CRANDALL 


INBOARD MOTOR BOAT “WALTONIAN” 


photographs was between 6 and 7 mp.h. 
‘This may be increased to as much as 10 
m.p.h. by the use of a 4- or 5-h.p. motor, but 
a considerable increase in operating expense 
will, of course, result. 

If desired, the entire boat may be drawn 
full size before starting construction. Use 
the measurements given in the table of off- 
sets and accompanying drawings and de- 
duct the thickness of the planking from the 
full-size drawings before making the frames. 
‘This drawing is not essential, however, as 
the work has already been done, and it is 
only necessary to draw full-size patterns of 
the frames, stem, and transom; or the pat- 
terns may be purchased already drawn. 

For the drawing of each pattern, use a 
sheet of wrapping paper large enough for 
the assembled frame and fold it in the mid- 
dle in such a way that the fold will repre- 
sent the center line. Draw the base line, and 
water line No. 2 where needed, at right an- 
gles to the center line. Draw the side and 
bottom frames on one side according to the 
measurements given in the drawings; and 
when one half is completed, punch through 
the paper at the important points, unfold, 
and draw the other half. The curves are 
drawn with the aid of a light batten bent 
to shape and held in place with brads. 

‘The shape of the frames is transferred to 
the frame material by placing the patterns 
over it and then pricking through at the im- 
portant points. All the bottom frames are 
made in one piece, and the straight side 
frames can be made by ripping a 6” board, 
leaving the frames each 2” wide at the top 


DECK. Deck 


SHEER 
LBEAMS BATTEN star 


STEM 


SIDE 
BATTENS ~ 
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SEAT RISER 


LIST OF MATERIALS 


wabokany, red cedar, cypress 
‘sproce, ‘or redwood (in order 


No, Fe, 
i 
Bottom planks and 3 
‘anes i 
mattene A 
i 
Seats i 
Beat" paeus i 
Fhoor beara i 
: 


‘The following may be used in 
list: Marine “plywood-elther 
1 
1 
1 


White oak. ny, yellow pine, 
Sypreas cedars white pine, oF Fed 


Malt-round 
‘Any cheap lumber. 


Keel form 
Uprights and braces 


ay x 10" x 14° 
i x2" x 16" 
net 


HARDWARE AND MISCELLANEOUS 


|} RUobER 
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edge. ‘The frames should be in position over 
the patterns while they are being fastened 
together at the corners. Either 1%” screws 
r 2” bolts can be used, but these fastenings 
must be set in enough to allow for the chine 
notches. The transom planking should be 
screwed to the transom framework with 
114” No. 8 screws spaced 3” or 4” apart. 
Nail temporary pieces across the top of 
all the side frames and mark the center line 
on these pieces, on the deck beam of No. 1, 
and on all the bottom frames and the tran- 
som. Notches for the 
Left, cutting rabbet in ‘Kelson can now be 
stem. Below, & mph, cut in the exact center 
is easy with only % hip. of each bottom frame, 
including the transom 
frame, but not in the 
transom planking, 
The stem and stem 
knee are cut out ac- 
cording to the dimen- 
sions given and fas- 
tened together with 
one 6” bolt and with 
several 214” No. 12 
screws, The exact an- 
gies of the stem rab- 
bet are best deter- 
mined after the stem 
and frames are set up. 
‘The hull should be 
built upside down on 
a framework sup- 
ported from the floor 
or from two timbers. 
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‘The essential part of this framework con- 
sists of the keel form on which the keelson, 
frames, and stem and transom knees will 
rest. Cut the keel form from a 1” by 10” 
plank as indicated and cut notches where 
the bottom frames will rest, just deep enough 
so that the keelson notches are flush with 
the edge of the keel form. Nail uprights at 
each station and set the keel form up at a 
convenient height for working, braced as 
shown. The uprights should be perfectly 
plumb and at right angles to the keel form. 
‘The frames should be set in the notches and 
temporarily fastened to the uprights in such 
a way that their center lines are perfectly 
plumb and at the center of the keel form. 

‘The keelson, stem and stem knee, and 
transom and transom knee may now be set 
up. Clamp the keel temporarily in position 
in order to determine the extent of the bevel 
of the keelson. The keel and keelson must 
both be tapered slightly at the forward end. 
After checking to be sure that the transom 
and stem are in perfect alignment, screw 
the keel and keelson to the transom and 
transom knee, and stem and stem knee, with 
114” No. 8, 1%” No. 10, and 2%” No. 12 
screws. The transom knee is also screwed 
to the transom, and 6” bolts are used as 
shown in the drawings. The keel and keelson 
are screwed to the bottom frames with 14” 
No. 10 screws, and the keel is fastened to 
the keelson about every 6” with 11” No. 8 
screws. 

After making sure that the stem is in per- 


fect alignment and that the frames and tran- 
som are at right angles to the keel form, 
cut the notches for the chines in all the 
frames, including the transom frame, but not 
into the transom planking. Clamp a batten 
in place before cutting the chine notches so 
as to insure getting a true curve and the 
proper bevels. The rabbet should now be cut 
in the stem to the proper depth for the thick- 
ness of the side planking to be used. ‘The 
chines can be fastened to the frames and 
stem and stem knee with 1%” No. 10 screws; 
the chines do not need to be notched into 
the stem. 

After checking to make certain that 
the side frames are plumb, notch the sheer 
battens into the frames and fasten with 
144” No. 8 screws. 

(To Be ContiNvED) 


How the keelson, 


heel, chine, bot- 
knee, ond 
planking fit to- 


gether at trantom 
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(SOARD BOAT AVAILABLE FOR 90 CENTS 


HOTO montage is a novel 

method of presenting a pic- 

ture story. It is actually a 

picture having a number of 
component parts, each subject fad- 
ing or blending into another. Re- 
lated subjects should, therefore, be 
selected. The most satisfactory re- 
sults may be obtained by the use 
of projection printing, that is, en- 
larging. 

‘The first step is to make the nega- 
tives for the pictures to be used. 
Since these must all be printed on 
the same sheet of paper, endeavor 
to maintain uniformity in exposure 
time and development period. 

A simple method of obtaining the 
approximate position and size for 
each picture in the finished montage 
is to make a series of tracings from 
the projected image. Put a piece of 
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THE SECRETS 

MAKING A 

| PROFESSIONAL- 
LOOKING 


CAPORAEL 
e 


Left, a popular 
type of montage 
is one showing 
several poses of 

same person, 
Below, the first 
stop. is to. pro- 
ject each picture 
individually and 
sketch in its out- 
line os @ guide 
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ordinary white paper of the desired size in 
the enlarging easel, then project one nega- 
tive and focus it in the desired position. 
When the image is sharp and about the right 
size, trace the image with a pencil. This 
procedure is followed until all the pictures 
of the montage have been traced. 

If, after the sketch is made, it is desired 
to change the layout, it is necessary only to 
cut out each part of the rough drawing and 
from these make another trac- 
ing after arranging the indi- 
vidual sketches in the desired 
positions. 

With the roughly sketched 
layout as a guide, you are ready 
to do the actual ‘printing. As 
only one picture at a time may 
be projected through the enlarg- 
er, it is necessary to mask the 
remainder of the projection pa- 
per while each negative is being 
exposed. The mask is cut from 
dark cardboard, The blending 


PRINTING 
FRAME 
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lines in the montage usually fade from light 
to dark, therefore, a fixed aperture in the 
mask is impractical. To obtain the necessary 
variation in blending, a number of pieces of 
black paper are cut in various shapes with 
irregular, saw-toothed edges and laid on the 
mask as illustrated. 

To support the mask between the lens 
and the enlarger easel, a stand may be made 
as shown from a block of wood about %” 


The mask, which rests on o wire support, is 
cut from dark cardboard, and strips of black 
paper with saw-toothed edges are laid on it 
to form the openings. At left, tracing the 
rough sketches to form the master layout 


W1 


by 3” by 6”, drilled to receive a dowel near 
one end. The cross member on which the 
mask rests is merely a piece of wire bent as 
shown. One end is wound around the dowel 
and looped to take a thumb screw for posi- 
tive adjustment. 

‘The next step is to place each negative in 
turn in the enlarger, focus it to fill the 
desired space, arrange the mask to suit, and 
make the exposure. During each stage of 
focusing and masking, the actual printing 
paper must, of course, be protected from 
the light. There are various ways to do this. 

If a printing frame or similar type of 
paper holder is used, the paper can be kept 
in it throughout the entire process. In this 
case, the sketch is mounted on cardboard of 
a size to cover the printing frame, and the 
cardboard is removed only when an actual 
exposure is to be made, The same method 
may be used if an adjustable easel is avail- 
able, The paper remains in place, and the 
sketch is removed before each exposure. 

‘Another’ method, which is more tedious 


A Timesaving 
Holder for 
Test Strips 


CONSIDERABLE time can 
be saved in determining 
the correct exposure for 
projection prints if use is 


but quite foolproof, is to remove the paper 
after each exposure and place it in a light- 
tight box until the next picture has been 
focused on the sketch. In all cases, of 
course, the position of the sketch and the 
paper must remain exactly the same, other- 
wise the successive images will not be pro- 
jected in the right place and in proper rela- 
tion to each other. This cannot be empha- 
sized too strongly. It is best to mark the bot- 
tom of the projection paper so there will be 
no danger of reversing it. The paper and lay- 
out sketch must be kept in perfect register. 

When all is ready and the first negative 
has been focused, a test for exposure time 
and paper grade is made with a small strip 
from the package to be used, Another test 
for time is made, if necessary, before each 
subsequent exposure. Finally the print is 
developed and fixed in the usual way. 

Great care must be exercised to obtain 
perfect exposures each time, because one 
bad exposure will necessitate the repetition 
of the entire process. 


How to Flatten 
Curled Prints 


Guossy prints can be flat- 
tened by placing them sepa- 
rately between the pages of a 
large, limp magazine and roll- 
ing the magazine tightly 
around a 2” diameter mailing 
tube in the direction opposite to 
the curl of the prints. Hold the 
roll with rubber bands,—W. C. 


Mounting a Timer 
for Easy Reading 


A WoopeN wedge under an 
ordinary darkroom timer will 
tilt it at an angle so that the 
dial can be read more easily 
from either a standing or a sit- 
ting position. Bolt the clock to 
the wedge.—NATHAN SPERBER. 


made of the simple test-strip holder illustrated above. It 


is designed for test strips 335” by 144”. 


In use, a test strip is slid into the lower slot, and the 


cover slide is slid into the upper slot. The enlarger light 
ig then turned on and the holder moved around on the 
enlarger easel until the exact portion of the projected 
image to be tested appears on the cover slide. ‘The en- 
larger light is turned off, and the cover slide is pulled out 
far enough to expose the whole test strip, but not entirely 
out of the holder. Once more the enlarger light is turned 
on, and at the end of each time interval, the cover slide 
is pushed about one-fourth of the way in—J. A. A. 
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PRINT DOPES 


Noncurling. Prints may be prevented 
from curling by coating the back with 
the following solution: 32 oz. water, % 
oz, gelatin, and a drop or two of oil of 
cloves, Coat the prints while still damp. 

Oil coating. The following will in- 
crease the apparent scale of tones into 
the blacks and make the print appear 
richer: 2 parts poppy oil, 2 parts 
turpentine, and 1 part copal varnish. 
Use about 10 drops to an 8” by 10” print. 
Rub the mixture with absorbent cotton 
which has been slightly dampened with 
turpentine, then rub off with dry cot- 
ton. Set aside for two or three days 
to dry. 

Wax coating. While there are many 
formulas for wax coatings for prints, 
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Metal Disks Stop Down 
an Enlarger Lens 


IN ENLARGING thin negatives it 
is advisable to stop down the en- 
larger lens so the exposure will be 
sufficiently long to allow accurate 
timing and any necessary dodging 
or other manipulation. When an 
enlarger has no diaphragm, two or 


Wooden Tripod 


THE leg extensions 
of many wooden tri- 
pods are difficult to 
grasp in order to ad- 
just them for height. 
Tt is a good idea to 
drill the top section 
of each extension and 
attach a small draw- 
er knob, or at least 
use an ordinary metal 
push pin—K. M. 


[PHOTOGRAPHY] 


ordinary floor wax seems to be as good 
as any, Either paste or liquid wax may 
be used. Apply very little and use plenty 
of “elbow grease” in polishing. 
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three stop-down 
disks with holes of 
various sizes can be 
made from thin, stiff 
metal so they will fit &.) 
inside the lens bar- | 
rel. Simply remove 

the lens, fit in the de- 

sired disk, andputthe 

lens back in. place — 

L. B. ROBBINS, 
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Rack Supports Ferrotype Tins 
over Lamps for Rapid Drying 


‘Two ferrotype tins supported as illustrated over 
two 50- or 75-watt lamps will serve for drying prints 
rapidly. The prints should be well blotted before be- 
ing placed on the rack to dry, and it is a good idea 
to rub an absorbent cloth over the back of the prints 
after they are placed on the tins to remove excess 
moisture and prevent spots. 
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Cooling System for Darkroom 
Built from Old Auto Heater 


MANY darkrooms become almost unenduringly hot 
when used for any length of time, but this can be 
overcome by installing a cooling system made from 
an automobile heater. First, the unit must be adapted 
for house current by replacing the old fan with a small 
household fan, the blades of which may have to be cut 
down to fit the case. The fan can be mounted by shap- 
ing two strips of lightweight metal as shown. One end 
of each strip is bent to fit under the clamp which goes 
around the motor; the other end is bent and drilled to 
fit the bolts used on the case. 

‘The whole unit is fastened to an upright with a 
switch placed conveniently at hand. Water is led in 
through a hose from a faucet, and another hose car- 
ries the overflow into a sink or other outlet. As the 
water flows through the radiator, the fan draws the air 
through the bottom of the unit and forces the cool air 
out through the grill. A suitable old automobile heater 
can often be obtained at an auto junk 


Right, replacing the 
old fon with a small 
household fan. Above, 
mounting the convert- 
‘ed unit on an upright 


The new fan is 
held by means 
cof metal strips, 
as af for right 


NEGATIVE INTENSIFICATION [PHOTOGRAPHY] 


r i 
| ! 
| I 
| Generally speaking, the only negatives worthy of intensification are under- | 
| developed ones. Underexposure cannot be rectified. The following formula is 1 
| excellent because it is capable of considerable variation in the degree of contrast. | 
| However, it contains a very poisonous chemical and should be mixed and used | 
with the UTMOST CAUTION. 

| Monckhoven's Intensifier (E.K. In-1) ! 
I Potassium bromide % oz or 23 grams | 
I Mercurie chloride (VERY POISONOUS) % oz. “ 23 grams | 
I Water to make 3202 “ 1 liter | 
| After the negative has been very well washed to remove all traces of hypo, bleach | 
! inthis bath untilwhite. Wash thoroughly. Then redevelop thenegativetoblacken | 
| it in one of the following: (1) A 10-percent sulphite solution. (2) Any standard | 
| developer such as D-72, diluted 1 to 2. (3) A 10-percent ammonia solution. These | 
| give progressively greater density in the order listed. I 
| ‘Note: In professional work, especially for line copy, a second solution is often used in the | 
1 atoncthoven formats, but T contoine cyenide, which in generaily unavailable for amateur ure and | 
| far too polsonous for any but the most careful professional handling. Hl 
! POPULAR SCIENCE MONTHLY SHOP DATA FILE | 
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AR more decorative than the 

ordinary run of boxlike bird 
houses are these miniature cu- 
polas. They make effective orna- 
ments on the roof of a garage or 
any other small building. 


THIS DESIGN 
1S BUILT OF 
==) PINE. MITERED 
60" ON THE EDGES 
AND ASSEMBLED. 
WITH CASEIN GLUE 


SECTION SHOWING 
BOKES FOR COMPARTMENTS 


La MS 
SECTION SHOWING 


SCREWS INTO ROOF 


_I_ 


SHEET COPPER, 
HIP JOINTS 


PARTITIONS 


THIS SIDE ONE-PIECE 
‘OUTDOOR PLYWOOD, 
‘TWO OTHERS,T ANDG. 
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Cutting 
aJib 


TO FIT YOUR 
SAILBOAT 


By WILLIAM HARNDEN FOSTER 


MALL boat jibs may be divided into two general 
classes: the loose-footed, overlapping jib, and the 
club-footed type. The former is used in combina- 

tion with a high, narrow mainsail to give the boat in- ’ 
creased power as in racing. The latter is used with a ““™*F*Tipe Rupp APPING wie 
proportionately larger mainsail; 
it adds less to the drawing power, 
but helps greatly in its steering 
balance. 

In both types the luff is at- 
tached to the jib stay with snaps. 
‘The jib halyard snaps to a grom- 
met or ring at the head, since jibs 
are not equipped with headboards. 
‘The leech of both types is cut 
straight, but a curve is given the 


luff. 
But here the similarity ends. 
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Many readers whomade 
mainsails for their boats 
by following the instruc- 
tions in Mr. Foster's article 
“Well-Fitting Sails for a 
Small Boat" (P. S. M., July 
"39, p. 160) asked for ad- 
ional information on 
jibs. This is given in the 
accompanying article. 
Reference should be made 
to the previous article for 
general methods of cut- 
fing, sewing, reénforcing, 
and roping small sails. 


awvano ging plan; 
shape to whicl 


Detail of clew for a 
loose - foot used 
in combination with a 
. narrow mainsail. 
jib below ot left 


4 


Raval 


‘The overlapping jib trims 
from the clew and for that 
reason is usually rounded on 
the foot. Because the strain 


laying out @ club-footed jib. from the clew corner is great, 
ions of rig- this type of jib is cut with the 
es represent the canvas running in two differ- 


is finally cut ent directions to add strength. 

On the upper half the weave 
runs at right angles to the leech, while on the lower half 
it runs at right angles to the foot. Jibs cut in this way 
are called mitered. 

‘The club-footed jib has a club or boom lashed to the 
foot, which is cut straight. Because the sheet is attached 
to the club, the strain is distributed, and the sail is made 
crosscut with the weave running at right angles to either 
the luff or the leech. This is a matter of looks and may 
depend on the shape and cut of the mainsail. 

‘A club-footed jib is roped over the head, down the luff, 
and along the foot, but not on the leech. The loose-footed 
jib is roped over the head, down the luff, but not on the 
foot. However, it is roped around the clew. 

There is no rule for the amount of curve to be given to 
‘a foot of a loose-footed jib, but in both the loose-footed 
and club-footed types the amount of round on the luff or 
stay edge should be about ” to the foot and is greatest 
opposite the line of the pull of the sheet. 

In making big jibs, especially mitered, professional sail- 
makers taper seams to gain certain flat or hard areas. 


Pr 


“Basket” Built from Stones 
Holds Growing Flowers 


SMALL stones embedded in concrete form this or- 
namental flower “basket’ for the lawn. ‘The handle 
should be reénforced with lengths of heavy wire or 
small rods, and similar pieces can be used to 
strengthen the sides. An ordinary basket filled with 
earth might well be used as a core around 73 
which to plaster the stiff concrete. It need 
not be removed. Low flowering shrubs or 
vines make a nice arrangement. The basket 
shown at the right was designed by John 
Grady, Ludington, Mich.—W. E. B. 
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Robert Jaacks, the young man 
shown below, has already set up his 
first machines and is planning to 
add some accessories as soon as his 
monthly budget of $15 permits. In 
the meantime he is busying himself 
with projects thot will train him in 

the use of his new circular saw, 
 jointer, and scroll saw. 
] 


_ 


Smoothing the edges of a band-sawed furniture leg with « sand~ 
ing drum in the lathe. The drum is built of metal and rubber 
and cated with a sandpaper sleeve, which is held by expansion 


Cutting tubing on the 
circular sow with an 
ebrasive disk (guard 
thrown back to show 
work). Right, Jaacks 
planes a stop-chamfer 
on his new 4” jointer 
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Woodworking Machines 


By EDWIN M. LOVE 


What accessories are commonly used by 
the amateur craftsman with his circular saw? 


He usually cuts his wood roughly to 
length and width before finishing it ac- 
curately. Since he often shifts from cutting 
across the grain to cutting with it, most 
home-workshop saws are equipped with com- 
bination blades, which cut well at any angle. 


A file in the scroll saw is 
used to true up a stack of 
‘ornamental aluminum cut-o\ 
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A dado head with its 
cutters on ig 

Blades. Right, mold 
ing head and cutters 


If quantity production is attempted, how- 
ever, time may be saved by ripping all 
pieces with one set-up and making another 
set-up with a crosscut saw for cutting to 
length. Smoother cutting across the grain, 
or mitering, is assured with a novelty saw, 
which resembles an outside cutter for a 
dado head; and for extra-fine work, the hol- 
low-ground novelty blade, which has no set, 
is best. 

A dado head is the thing for grooving 
drawer fronts and sides to carry the bot- 


PART VI OF A NEW SERIES 
FOR BEGINNERS 


Four accessories are 
shown at left. Fist 
i 
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Left, compound lathe rest for 
metal turning. In panel at left, 
sanding drum, arbor for grinding 
and buffing wheels, drive center, 
chuck, plain center, 
‘and two faceplates. 


toms, as well as for certain rabbeting, cut- 
ting tenons, and similar work. The outside 
cutters singly, or in combination with each 
other and the inside chipper blades, allow 
grooving from %” to 13/16” wide. 

A molding head will put a neat molding 
on the edge of a library table or a graceful 
edging on a round stand. Such a head 


A plain tool rest for wood turning 
‘and a right-angle tool rest, which 
is very useful for faceplate work 


Wood-turning tools. 
Reading from top, 
|, spear. 


round-nose chisel, 
and three gouges 
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carries three cutters of chosen pattern, 
securely locked in place with screws. 


When are abrasive cutting wheels required? 


‘Used like a circular saw blade, an abrasive 
disk will cut special material with neatness 
and dispatch. It will slice through a bar of 
hardened tool steel amid a shower of sparks 
in a fraction of the time required for hack- 
sawing a like bar of mild steel. Thin-walled 
tubing, sheet metal, copper rods, tile, brick, 
and many other materials hard to cut by 
hand offer little resistance to the proper 
abrasive disk. The type ordinarily used is 
3/82” thick, bonded with synthetic resin. 


Can band-sawed edges be smoothed by 


machine? : 


The outstanding accessory for machine 
sanding is the sanding disk, used on a lathe 
in conjunction with a tilting table. The disk 
screws on the end of the spindle, or clamps 
on an adapter with a set screw; and whirl- 
ing at high speed, it cuts with precision 
and ease. Roughly sawed pieces of wood are 
trimmed to the line in a trice. 


Don’t sanding disks wear out sandpaper 
quickly? 

The “mileage” of the garnet paper used 
is surprisingly great. When the paper is 
finally worn out, scrape it off, run the disk 
‘at medium speed, and apply cement in the 
form of a stick, like belt dressing. Stop the 
disk; then press on the new paper with the 
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hands, and the tool is ready to use again. 

A cousin of the disk is the sanding drum, 
built of metal and rubber, and cased with a 
sandpaper sleeve, which is held by expand- 
ing the rubber by tightening a nut. It can 
be used in lathe or drill press for smoothing 
inside curves where the disk cannot be used. 
Similar appliances, flat on one side and 
round on the other, are made for use in a 
scroll saw. Both disk and drum are efficient 
for dressing metal edges provided the gar- 
net facings are replaced with emery. 


Can files be used in machines? 


Files are made for use in scroll saws to 
smooth metal edges, either single plates or 
stacks of sheets for duplicate work. They 
are just right for filing dies. Larger files, 
broken off to a convenient length and 
ground a little around the tangs, serve 
effectively for smoothing curved wood edges. 


How is drilling done on a wood-turning 
lathe? 


A drill chuck can be used on the spindle, 
with the work backed by a faceplate on the 
tailstock. If a small center hole needs to be 
bored in turned work, the chuck is put on 
the tailstock and the work revolved. 


What is a compound tool rest? 


This is a metal-turning attachment. It 
has a base slide moved with a screw for 
feeding the tool across the work (the cross 
feed) and a second slide above that for feed- 
ing at any angle (the compound feed). 
A small bit, clamped in a tool holder, is 
carried in a post at the top. Swiveling 


g attachment 
id drill 


is provided for, and all screw handles 
are calibrated in thousandths of an 
inch, Bolted to the lathe, the rest is 
handy for all sorts of small metal- 
turning jobs. It does good work in 
plastic novelties, such as saltcellars, 
napkin rings, and small trays. Fair- 
ly long rods can be turned if care is 
taken in resetting the tool rest after 
it has cut to the limit of its extension. 


What is a mortising attachment? 


It is a bracket for holding hollow 
square chisels, inside which a bit 
rotates, and is used in the drill press. 
The bit bores a hole, the chisel trims 
it square. As many square holes are 
sunk as are needed for the length of 
the mortise, 


How is shaping managed on a drill 
press? 


A cutter of the desired shape, 
usually three-winged, is mounted on 
an adapter with suitable washers or 
collars to limit the depth of cut. 
Held in a chuck, the cutter whirls at 
highest speed. ‘A fence can be used 
at times, 


Are there any accessories for the jointer? 


Jointers have their accessories built in, so 
to speak. Their job is to surface narrow 
material, straighten edges, make rabbets, 
and do similar work. 


What accessories have band saws? 


Fences and miter gauges can be used, and 
slow drives for metal cutting. It is easy to 


ROLLER SUPPORT FOR RIPPING 


Aiba 20" 


rig a clamp with the miter gauge, with a 
weighted cord over a pulley, to feed the work 
against the blade. A large metal bar can 
then be clamped and left to cut while the 
mechanic occupies himself with another task. 

Some of the band saws on the market are 
equipped with auxiliary guides which permit 
the use of a narrow sanding belt instead of 
the usual band-saw blade. One guide is for 
straight edges, the other is for curved work. 

(To BE CONTINUED) 


[WOODWORKING] 


‘This device supports long boards while 
being ripped on a circular saw. It slides 
down when not in use. The roller lifts 


| 

| 

| 

! 
off and can be laid away in adrawer. | 
1. Make four strips of hardwood | 
as shown, and screw three together | 
to form a U. 2, Slot the fourth strip | 
5/16” wide to form a clamp slide. | 
3. Notch the sides of the U into | 
the sawhorse, and notch the slide | 
centrally between them. Retain the | 
frame with a strip nailed to the | 
horse. 4. Fit the crossbar with a | 
14” carriage bolt, washer, and wing | 
nut. 5. Turn the roller from 3” by | 
3” stock, and use spikes for pivots. i 
! 
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A Wooden Snake-in-the-Box Trick 


Ir You like practical jokes, a lot of fun may be had by 
leaving this little case where anyone who sees it will be sure 
to pick it up. As the lid is opened, a snake rears its head. 

‘The case should be made of 3/16” hardwood, assembled 
with glue, and given a good finish. The sliding lid should fit 
snugly for the first +4” of pull, then freely for the balance of 
the way. The holes for the pin may be hidden by a monogram 
or other ornament. The snake, shown on 14” squares, is 
roughed out of 11/16” poplar or white pine with a jig saw 
and then carved. It will look quite realistic if colored black 
with a yellow stripe along the back, white throat and neck, 
and yellow eyes with black pupils. 

‘Make sure that the snake turns freely. Attach the cord at 
the base of the snake's neck and roll the snake out of the case 
until its nose touches the top of the lid. Now work the cord 
through the slot in the underside of the lid and over the 
end of case. Adjust the lid so that the forward end clears the 
snake near the tack by about %” and then fasten the cord to 
a tack or small screw in the slot.—WARREN H. WOLFE. 


SIDE ELEVATION 


As the slide slides open, a cord draws out the snake 


Screwhead Plugs Quickly Cut 
with Drill-Press Tool 


A PLUG cutter for cutting plugs to cover the 
heads of flathead wood screws which are to be 
sunk below the surface of wood can be made 
from %” diameter tool steel about 2” long. Drill 
a 5/16” hole %” deep in one end. Place the stock 
in the chuck of a drill press or lathe and, using 
a hand grinder with a pointed abrasive wheel, 
grind the inside to a taper as at A. After grind- 
ing, file off approximately one third as at B. 
‘Then temper, and the cutter is ready for use. 

Plugs are usually cut on a drill press from a 
piece of wood about 3/16” thick. This is easier 
if the wood is first slotted with a saw as at C. 

Bore a %” hole 3/16” deep for each screw, then 
bore the pilot holes. After driving the screw, put 
a little glue on a plug and press it in place as at 
D, keeping the grain of the plug in alignment 
with the other wood.—W. T. BAXTER. 
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Eye Dropper 
Holds Small 
Steel Balls 


BY FITTING a short 
piece of rubber tub- 
ing over the tip of an 
eye dropper, you can 
make an efficient hold- 
er for handling and 
assembling the small 
steel balls of ball bearings. Squeeze the 
bulb, press the tube end against the bear- 
ing, and release the pressure. The vacuum 
created will hold the bearing. 


Heavy-Duty Ax Sheath 
Cut from Inner Tube 


For an ax sheath, 

FRBayo —-SGMD{E®_—T've never found any- 
oO thing more satisfac- 
tory than the one 
shown in the accom- 
panying sketches. It 
was cobbled out of 
an old piece of heavy 
inner tube after I'd 
lost a combination 
metal and leather 
sheath on a hunting 
trip. Cut the tube 
twice the length of 
the ax blade and make the hole for the 
handle as indicated. Draw the blade inside 
the piece of tube, which is then folded over 
the cutting edge and fastened with a rubber 
band that is part of the inner-tube sheath 
itself—Joun Epwin Hoco. 


(EGE OF INNER TUBE 
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Ironing Board Cut Down 
for Typewriter Table 


A CoMMON ironing board of the 
style shown may be easily converted 
into a practical folding typewriter 
table. It is necessary only to saw off 
the lower ends of the legs, reducing the 
table height to 24”, and shorten the 
length of the board to about 30”. In 
some cases the metal braces may have 
to be taken off and replaced a little 
higher up.—J. Moprocu. 


Dart “Bombs” Whirling Target 


ONLY one dart is used in this new game, 
called “bomber’s luck,” and it is dropped on 
the target, which is a spinning 12” disk of 
fiber wall board placed on the floor. Eight 
designs are painted on the disk as shown, 
and it is mounted on a block so that it will 
turn freely. 

Whirl the disk with the knob—not too 
fast—and hold the dart to the tip of the 
nose while standing erecte Then let go be- 
fore the disk stops. Each player has three 
chances, and after five rounds the score is 
added to decide the game. If the dart sticks 
inside the inner circle, which is 4” in diam- 
eter, another shot is allowed. A suitable 
dart can be bought, salvaged from another 
dart game, or made, as preferred. ‘The point 
should be very sharp. 
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ELDING cast iron is frequently nec- 
essary in the small shop. However, 
castings that have been exposed to 
flame, such as grate bars or stove 

parts, or have been in salt water for a long time 
are difficult, if not impossible, to weld. 

‘To prepare a casting for welding, clean it thor- 
oughly. If it has become saturated with oil, dry 
the broken parts with a torch until no more oil 
soaks out. Should the piece ever have been brazed, 
clean off every trace of brass. If the broken part 
looks crumbly, it must be chipped away. 


‘A good flux is essential, 
and enough of it should be 
used to keep the weld bright 
at all times. ‘The work must 
be placed so the welding 
may be done straight down. 
In welding, you will no- 
tice bright specks floating 
on the weld and also an 
occasional gas pocket. The 
bright specks must be kept 
skimmed off the surface 
with the filler rod. Gas pock- 
ets are removed by heating 
the spot and digging into it 
with the filler rod. 

‘The illustrations at right 
show how a cast sprocket 
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“> Repairi 
Sid 


ng Casta 


WITH THE 


Cardboard is ploced 
oversome of the good 
teeth ond tapped 
with a hammer as a 
guide for cutting 
out a template 


After the broken 
teeth are built up 
by welding, they 
are dressed ‘to the 
correct shape by 
using the template 
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was repaired. The sprocket was cleaned, 
and the broken teeth were chipped to the 
solid metal. Next, a piece of cardboard was 
placed over several of the undamaged teeth 
and tapped with a hammer to provide a 
template to which the welded teeth could 
be dressed. 

A No, 2 tip was used, and the filler rod was 
4” cast iron, The sprocket was warmed 
up all over until a drop of oil placed on it 
would catch fire. The heat was then con- 
centrated on the first tooth. As soon as the 
surface started to melt, the slag was scraped 


tle flux was applied, and a layer 
filler rod was melted across the tooth. 
The process was repeated until the tooth 
was built up slightly larger than the un- 
damaged ones. Each tooth was built up in 
this manner. The final step was to dress the 
teeth to size. A hack saw was used to cut 
off the excess metal, and the finishing was 
done with a file, 

If the teeth are less than %4” apart at the 
rim, remove the broken ones, build in the 
space solid, and cut the teeth out of the 
new, solid metal.—WILLIAM C. CHENEY. 


Draftsman‘s Spacing Guide Uses Old Hack Saw 


CROSS-HATCHING lines can be spaced ac- 
curately 1/32”, 1/16”, 3/32”, or %” apart 
with a ruling guide and automatic spacer 
built around a 32-tooth hack-saw blade. 
‘The set is ground out of the teeth so that 
the blade will slide freely. Part of a bobby 
pin serves as the spring and paw! that rides 
along the teeth. ‘The guide is a transparent 


rule, and the rider is formed from sheet 
metal bent around the saw blade. The 4” 
hole in the rider through which the bobby 
pin spring engages the teeth of the blade is 
drilled before bending the metal. 

‘Two pieces of metal are cut and riveted 
over the hole end of the blade, and a piece 
of rubber cemented to the underside of the 
stationary part thus formed to prevent slip- 
ping while in use.—R, A. C. 


ve 


+ the hack-row 
‘rips ore pressed 


A small spring clicks aj 
tocth as thumb ond fing: 


Bending one of the 
copper facings. At 
right, the jaws in use 
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Copper Vise-Jaw Facings Made 
from Old Half-Tone Plates 


Sort copper vise jaws to prevent dam- 
age to polished surfaces or knurled, 
threaded, and other easily marred work, 
can be made from discarded copper half- 
tone printing plates, obtainable from a 
printing shop. A piece of cardboard is 
clamped in the vise, bent over, and cut 
out for use as a template for scribing 
the copper, which is then cut with a 
hack saw, clamped in the vise, and ham- 
mered to shape with a rawhide or other 
soft hammer. Make them so they are 
easily removed when not needed, and 
mark them front and back so they can 
be replaced properly.—C. W. 
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Portable Cut-Off Saw Mounted on Skate Wheels 


Long boards f 
rolling the entir 


Hack-Saw Blade Spreads 


Linoleum Cement 


LINOLEUM cement or other adhesive can 
be spread over large surfaces by using a 
hack-saw blade with a spring metal paper 
clip for a handle, as shown below. A short- 
er length of blade can be riveted to a handle 
for spreading glue on wood joints. 


struction work are cut off by 
sow forward on wooden trocks 


In the absence of o regular toothed spreader for 
heavy cements, an old hack-saw blade may be used 
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TIMESAVING cut-off saw with which 
to cut lumber to length for construc- 
tion purposes may be made by mounting a 
small circular saw and its motor on a base 
under each corner of which is fastened a 
pair of roller-skate wheels. A bench is then 
constructed of 2” by 4” or 2” by 6” lumber 
with tracks attached to guide the rollers. 
The tracks are merely 1” thick strips of 
wood trimmed just wide enough to make a 
snug fit between the skate wheels. The saw 
slides on the tracks as illustrated. 

A table to hold the boards while being 
sawed is made of two 1” by 6” boards nailed 
together at right angles and mounted level 
and square with the saw blade on two posts 
set into the ground. Rapid cutting is done 
by rolling the saw back and forth, When 
angular cutting is to be done, an extension 
may be mounted at right angles to the table 
to hold the board that is being sawed. Be- 
sides cutting off, the saw can still do every 
other kind of cutting for which it was in- 
tended. 

In this case the machine is a 6” circular 
saw, and the motor is a %4-h.p. washing ma- 
chine unit. The gasoline motor is advan- 
tageous for this work because it can be used 
where electricity is not available and also 
because of its economy, extra power on hard 


Cable Control 
Installed for 


Motor Switch 


Motor switches on machines are often 
difficult to reach from the operating po: 
tion, If it is impractical to change the loc: 
tion of the switch, it is usually possible to 
use a wire control of the type sold by auto- 
accessory dealers. These cables should be 
installed with gentle curves, and the ends 
must be securely fastened with suitable 
clamps. The cable illustrated is on a power 
saw that has a rising-and-falling table with 
a 45-deg. tilting motion, yet the switch works 
perfectly in all positions,—JoHN M. AVERY. 
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Inch Marks on Clamps 
Aid in Setting Them 


Lone wooden or metal gluing clamps of 
the type illustrated can be set quickly to 
any size opening by marking an inch scale 
on the bar in a contrasting color of lacquer 
applied with a small brush. The clamps 
shown have been marked off in inches by 
means of a series of short lines, and then 
numbered every 5”. 


Spring Wiper on Blade 
Cleans Paint Scraper 


WHEN a wide putty knife is used for 
scraping paint or varnish from wood or 
other surfaces, the accumulated film may 
be removed quickly and easily if a spring 
wiper is attached to the blade as shown. The 
wiper consists of a length of clock spring to 
which a sheet metal crosspiece is fastened. 


Crutch Tip Closes Glue Can 


PREPARED glue is usually 
supplied in a metal con- 
tainer having a friction 
cap, which soon becomes 
ineffective because of 
. dried glue. A good plan is 
ne to discard the metal cap 

itmaker's bor clamps are marked off and replace it with an or- 
40 they con be set quickly to ony size dinary rubber crutch tip. 
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Auxiliary Shaper Fence Gives Added Accuracy 


LTHOUGH most 
shaper fences 

are accurately made 
as to the metal work, 
the faces of the 


times are slightly 
out of parallel with 
one another. This 
can be corrected for 
the usual setting by 
aligning the faces as 
perfectly as possible, 
and then jointing 
them to straight- 
ness, However, since they are 
bolted to rather short iron 
seats, they may not return to 
parallelism if the throat open- 
ing is changed. 

‘A better method is to bolt 
the regular strips permanent- 
ly in place and joint as just 
described, and then make an- 
other set of longer wooden 
fences. Fit the new faces with elongated, vide accurate seats that will hold the new 
countersunk slots, and attach with screws faces in alignment. The strips aid in guid- 
and washers, The original pieces then pro- ing long lumber for grooving or molding. 


iB, Locking Chuck Without a Key 


Geanep chuck keys, especially on portable equipment, 
are often lost or misplaced. Since there is no safe way of 
locking the spindle by hand, an effective emergency meas- 
ure is illustrated. Use a rod that fits the keyhole and a 
screw driver, or in more stubborn cases, a cold chisel, 


an gags mene! 


Bofore buttons are applied, 
the surface of the work must 
be machined or ground true 


By C. WARREN WOODSON 


OR absolute precision in locating 
holes in work that can be fastened 
to the faceplate of the lathe, tool- 
makers generally use the button 

method. This is a convenient way of 
boring accurate holes in jigs, fixtures, 
and die work that is not too large to be 
turned in the lathe. The buttons are 


ars 


purchased in sets of four or more. They are 
small, cylindrical bushings, which are hard- 
ened, ground, and lapped square with the 
ends to sizes such as 0.300”, 0.400”, and 
0.500” so as to make the figuring easy in 
layout work. 

Tn use, the buttons are fastened on the 
work with small screws, then adjusted ac- 
curately with the vernier height gauge or 
micrometers, and in some cases with gauge 
blocks. The holes in the buttons (see the s 
tional drawing) are large enough to allow 
this adjustment. When the buttons are 
properly located, the screws are tightened. 
An indicator is used on the outer diameter 
of each button in turn to locate the work on 
the faceplate, and the work is adjusted until 
the button runs true. The button is then re- 
moved from the work, and the hole drilled 
and bored to size. 

The photos show how these toolmakers' 
buttons were used in locating holes in part 
of a turret attachment for a small lathe. The 
disk was machined all over, Fig. 2; and in 
facing the top, a slight shoulder 1/32” high 
and of the correct diameter was left 
quickly locating the buttons radially. Ho! 
were measured and stepped off with the 
dividers as accurately as possible, Fig. 4, 
then drilled for the button screws, Fig. 10, 
and tapped %”-40 as shown in Fig. 5. 

Next, the buttons were screwed in place, 
Fig. 6, just firmly enough so that they could 
be adjusted by tapping them into position. 
‘When they had been accurately located with 
micrometers, Figs. 1 and 7, they were tight 
ened so they would not move while being 
indicated true for boring. The work was 
strapped to the faceplate of the lathe, Fig. 8, 
and the off-center work well balanced with 
a counterweight. 

In Fig. 3 the faceplate is shown mounted 
on the spindle of the lathe. One button was 
adjusted to run true with its axis by using 
‘a dial test indicator. The button was then 
removed and the hole drilled and bored, 
Fig. 9; and the operations were repeated 
until all the holes had been bored. If care 
and judgment are used in doing this, the 
holes will be spaced to show not over 0.0005” 
error between centers. 

Figure 11 shows a number of buttons be- 


ing located on straight-edged work. ‘The 
measurements are made from a parallel laid 
against the side of the work. In Fig. 12, 
closely spaced holes are being located with 
buttons of three different heights. ‘The 
longest button is adjusted first because this 
allows the indicator arm to clear the other 
buttons while the work is being set properly. 


jjusting buttons 
on straight-edged 
work. At left, the 
button ofa 
sot is trued first 


Filter poper mysteriously dissolves in @ hot calcium nitrate bath 


bottleful of every single chemical your 
experiments called for. What a litter 
the array would make upon your labora- 
tory shelves—and what a vacuum in your 
purse! But one of the most fascinating 
things about chemistry is the magical pow- 
er that it places in your hands to change 
one substance into another, according to 
your wish. Thus you can make a few well- 
chosen chemicals do the work of many. 
For example, the only representative of 
calcium in your entire 
stock may be some chips 
of marble, or a bottle 
of calcium chloride so- 
lution. But from either 
one, you can readily 
make all the half-doz- 
en other compounds of 
calcium described in 
the following para- 
graphs, and use them 
in experiments that will 
afford entertainment 
and surprises. 
Calcium carbonate, 
of which marble chips 
are one form, makes a 
good raw material for 


Seni you had to keep on hand a 
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lar to marble, and which won't pour when beaker i 


Chemical 


Ever Stop To Think How 
Many Experiments You 
Can Perform with Just 
a Few Chemicals? This 


Article Will Show You 
By 
RAYMOND B, 
WAILES 


preparing many calcium com- 
pounds. If you lack the mar- 
ble, no matter. Look on your 
shelf for a solution of any solu- 
ble calcium compound, such as 
calcium chloride or calcium ni- 
trate. Warm a dilute portion, and add a 
warm dilute solution of some carbonate, such 
as sodium carbonate (washing soda). You 
will promptly obtain the desired precipitate 
of calcium carbonate, in the white, granular 
form of precipitated chalk. Wash it well 
by decantation—that is, by pouring off most 
of the liquid above the settled precipitate, 
adding fresh water, stirring, settling, and 
repeating the whole process a number of 
times. This removes soluble impurities. 
‘Then filter out the precipitated chalk, let 


ions properly mixed form a curious jel 
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Stunts with Calcium 


it dry at room temperature, and keep it in a 
stoppered bottle. 

‘A variation of this technique produces a 
curious result. Instead of mixing warm, 
dilute solutions, try mixing cold, strong so- 
lutions of calcium chloride and sodium car- 
bonate, They should be allowed to mingle 
thoroughly but gently. A good way is to 
place fifteen cubic centimeters (about four 
teaspoonfuls) of calcium chloride solution 
in a small beaker or a test tube, and fill a 
pipette with the same amount of sodium car- 
pbonate solution. Lower the tip of the pipette 
nearly to the bottom of the calcium chloride 
solution, and then raise it while slowly re- 
leasing its contents. 

If your experiment has gone right, you 
will obtain a stiff, colorless jelly! It is so 
firm that it will not run out, even when you 
turn the beaker or test tube upside down. 
Appearances to the contrary, it is chemical- 
ly identical with the precipitated chalk that 
you prepared before, for it also consists of 
calcium carbonate. Shake the jelly, and it 
turns before your eyes into the familiar 
white, granular form. Or set it aside, and 
it will spontaneously revert to ordinary cal- 
cium carbonate in the course of several 
hours. If you have a microscope, you may 
be able to see this peculiar change in struc- 
ture gradually taking place. 

Natural forms of calcium carbon- 
ate include eggshells and coral. 
‘Touch a bit of either of these, or of 
marble, to a drop of hydrochloric 
acid. Then hold the acidified frag- 
ment in a blue Bunsen or alcohol 
flame, which should become colored 
with the beautiful brick-red hue 
characteristically imparted by cal- 
cium compounds. A brilliant yellow 
tinge may mask the red one, how- 
ever, if sodium impurities are pres- 
ent in considerable amount. 


|AVING calcium carbonate, how 
can you convert it into other 
calclum compounds? Here is a good 
trick to remember. To make any 
particular chemical salt, dissolve 
the carbonate of that chemical in 
the appropriate acid. For instance, 
you can make calcium chloride or 
calcium nitrate by dissolving cal- 
cium carbonate in hydrochloric acid 
or nitric acid, respectively. 
Suppose, first, that calcium 
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be taking place wh 
zer water is adi 


chloride is what you are after. You will find 
it a queer and interesting compound. So 
greedily does it absorb atmospheric mois- 
ture, in which it eventually dissolves, that it 
is sprinkled on roads and tennis courts to lay 
the dust. Lumps of it are used in chemical 
laboratories, and elsewhere, for drying gases 
and air, In solution, it serves as the refrig- 
erating brine for artificial-ice skating rinks. 


‘0 MAKE one form of calcium chloride, 

sprinkle powdered marble or precipitated 
chalk into dilute hydrochloric acid until no 
more bubbles of carbon dioxide gas come 
off. Filter the solution and allow it to crys 
tallize. If it does not do so within a few 
days, hasten the process by applying heat 
to concentrate the solution. Stir the product 
with chopped ice, and the temperature of 
the mixure drops to more than sixty degrees 
F. below zero! 

Another, “dehydrated” kind of calcium 
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chloride, may be obtained by varying the 


procedure slightly. Instead of allowing 
the filtered solution to crystallize naturally, 
evaporate it to dryness and continue to heat 
the white mass until it is dull red, Let the 
product cool, place it in a bottle, and stop- 
per the bottle immediately, for this form 
of calcium chloride has a much stronger 
affinity for the moisture in the air. Dis- 


This test shows that 
certain calcium com- 
pounds dissolve better 
in cold water than hot 


solve some of the product in water, 
and the solution will be strongly 
heated, rather than chilled. 

Calcium nitrate also exhibits curi- 
ous properties. It, too, must be kept 
in a tightly stoppered bottle because 
of its propensity for absorbing mois- 
ture. To prepare it, place some di- 
lute nitric acid in a beaker and add 
powdered marble or precipitated 
chalk, slowly enough to keep the ef- 
fervescing mixture from frothing 
over. Continue adding the powder 
until all the acid is used up, or there 
is excess powder. Filter while the 
solution is still warm and then, if the 
chemical is for future use, let it crys- 
tallize. The crystals will consist of 
calcium nitrate. 

Either the uncrystallized solution 
or a solution made from the crystals 
may be used in the following experi- 
ment. Heat the calcium nitrate so- 
lution to boiling, and add about a 
square inch of filter paper to it. Soon 
the paper will disintegrate into extremely 
fine particles. If a bit of fresh nitric acid 
is now added, the shreds will pass entirely 
into solution. Strings of cotton thread, 
small pieces of absorbent cotton, and other 
cellulose materials will also dissolve in the 
hot, slightly acidified solution of calcium 
nitrate. Pour some of the resulting solution 
into a large (Continued on page 235) 


‘Two tin cans of slightly different diam- 
eter, and the element from a child's toy 
electric iron will make you a handy evap- 
orator for concentrating solutions and 
drying precipitates. Cut down the larger 
can to a height of about an inch. Cut a 


‘evaporator, you 
concentrated solutions or dry precipitates of chemi 


Electric Evaporator Is Easy To Make 


slightly wider section from the top of the 
smaller can, preferably a paint can that 
has a press-fit lid. Cut a slot in both 
pieces to admit the electric cord. Cover 
the bottom of the larger section with sev- 
eral layers of asbestos paper, then insert 

the heater and the other sec- 
tion. Mount the evaporator 
on a wooden base, and it will 
be ready for use, 
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Farmer's Shoe Cleaner 


‘Mupby boots and shoes are easily cleaned 
on the farm with the combination brush- 
and-scraper device illustrated. The two 
scrapers are L-shaped so that the soles and 
sides of shoes can be cleaned simultaneous- 
ly. Spaces are left between the adjacent 
sides of the three brushes to let the dirt fall 
between them. Two coats of aluminum 
enamel will protect the wood and metal 
parts from the weather and also enable the 
cleaner to be seen in the dark. A good place 
for the cleaner is beside the bottom step of 
the rear porch.—JoHN R. HANDLEY. 


Sturdy Sawbuck 
Formed from Old Oil Drum 


‘Logs to be cut with a two-man saw can be 
held securely on a sawbuck made from an 
old 50-gal. oll drum. Split it down for about 
15” on opposite sides, then turn in the edges 
to leave a V-shaped space. Sink the drum in- 
to the ground.—Davi JENNINGS, 
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Lawn Edger Improved 


with a Foot Rest 


EDGING a lawn 
neatly along the 
sidewalk or other 
walks is always a 
tedious job, even if 
the edger is kept 
well sharpened. It 
can be made consid- 
erably easier by add- 
ing a foot rest to the 
edger. For this pur- 
pose a 3%” by %” 
squarehead bolt will 
serve very well. It 
is inserted through 
the handle about a 
foot from the 
ground. Pressure is 
applied to the bolt 
with the foot, 


For beating out a 
grass fire, a length 
of old inner tube is 
effective. It las’ 
longer than a sack 
and is so heavy that 
the wind cannot blow 
it around.— E, J. 


Wide Gummed Label Acts 


as Blotter Handle 


A SMALL piece of blotting paper can be 
used more expeditiously when signing a 
number of checks or letters if a gummed- 
paper label or a piece of wide gummed-pa- 
per tape is folded and stuck to the back of 
the blotter as shown in the sketch below to 
serve as a handle. Cardboard may be used 
to stiffen the handle. 
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Bones in Sponges Revealed 


HERE was a time when naturalists 

could not make up their minds whether 

sponges should be called animal or 
plant, Now definitely classified as animals, 
sponges display such strange habits and 
methods of growth that they leave little 
wonder they once were suspected of being 
vegetable. 

To the average microscopist, the part of 
a sponge that is of particular interest is the 
skeleton and the particles of which it is 
made, Briefly, a sponge consists of a frame- 
work on which protoplasm in the form of 
cells is distributed. ‘The shape of the frame- 
work, the kinds of particles of which it is 
made, and the arrangement of the proto- 
plasm vary with the sponge. 


‘There are both salt-water and fresh-water 
sponges. All commercial sponges, which in- 
clude those with which you take a bath, 
wash your car, or stipple the kitchen wall, 
are of marine origin. They have tough, 
horny skeletons consisting of fibers con- 
nected to form a more or less continuous 
network. Other marine sponges have skele- 
tons composed of calcareous (lime) parti- 
cles that are matted together to form a net- 
work. Fresh-water sponges have glasslike 
skeletons of hydrated silica. ‘These are made 
up of particles that may take a variety of 
shapes, and usually are quite small. The 
most common forms are the needlelike spic- 
ules and the forms that look somewhat like 
the hub of a bicycle front wheel with the 
spokes removed. 

In general, a sponge is constructed so that 
water, entering through numerous openings, 
travels through tubes or channels and 
emerges through other orifices. Special 
cells equipped with threadlike hairs or cilia 
line the passages, and propel the food-bear- 
ing water by waving their cilia. 

Some of the fresh-water sponges survive 
from one season to the next, while others die 
oft when the weather gets too cold or too 
hot. In order to survive from one season to 
the next, the sponges produce gemmul 
round bodies very much like plant 

These gemmules, which occur on a 
mature sponge in a layer near its base or 


By MORTON C. WALLING 


for safety. Below, adding a 
slowly to a test tube containing @ specimen 


tomicrograph showing the pinlike spicules of o spong 


at right; below it, ordinary bath sponge under the microscope 


are scattered through its tissues, consist of 
living cells protected by a tough, horny case 
that has a covering of air-filled cells and a 
number of spicules. These gemmules, some- 
times carried by water to distant locations, 
begin to grow when the season becomes fa- 
vorable, and produce new sponges. 

The spicules and skeleton structure are 
the most interesting features of sponges, 
from the microscopist’s point of view. They 
also are important because they are the 
basis for the classification of sponges. So 
your primary goal will be the collection of 
sponge spicules (Continued on page 238) 


Spiculer—pieces of sponge skeleton—shaped lite 

der needles and balls are seen above ot 
ight. Below, using a dip tube to transfer samples 
to microscope slides preparatory to examination 


Clipping sections from marine sponge for observation. A pho- 


above 
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Electric Charge Shown 
To Be Only Skin Deep 


Suare metal foil around a brass globe 
from a bedpost, and then cut the foil to 
form two hemispheres. Attach a handle 
of insulating material to each, with wax, 
and stand the globe upon an inverted 
glass tumbler. Now cover the globe 
tightly with the cups of foil. Have 
some one charge the metal with an 
electrophorus (P.S.M., Nov. '39, p.211). 
Remove the pieces of foil simultane- 
ously, and you will find them charged, 
but there will be no electric charge on 
the globe. The charge always resides 
on the surface of a conductor. 


Ice Melts, Water Freezes, at Same Temperature 


Ice MELTS, and water freezes, at 
the same temperature, To prove this 
apparent paradox, heat a test tube of 
crushed ice or snow. A thermometer 
will show the temperature constant 
at thirty-two degrees F. during the 
melting. Now place a test tube of 
water in salt and ice, and stir with a 
thermometer. This time the temper- 
ature stays at thirty-two degrees 
while the water freezes. Whether 
melting or freezing occurs depends 
upon whether calories of heat are be- 
ing added or taken away. This pro- 
duces no temperature change until 
the difference in heat content be- 
tween water and ice, at thirty-two 
degrees, has been offset. 


The Charge Depends 
on Substance Rubbed 


RvB a sheet of hard rubber briskly 
with a piece of silk. Touch the hard 
rubber, which is now positively 
charged, to a pith ball hanging on a 
silk thread until the pith ball is re- 
pelled. Now rub a sheet of glass with 
silk, The glass will attract the pith 
ball, showing that silk gives glass a 
negative charge. In each case, the 
silk itself acquires a charge of oppo- 
site sign to the one it imparts. Thus 
different charges may be produced 
upon material, depending on what is 
rubbed with it. 
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EASY HOME TESTS 


Test Shows Effect of 
Rhythm in Vibration 


ALL bodies capable of vibration have a 
certain definite frequency, or ‘pulse rate,” 
at which a comparatively small force applied 
repeatedly will set them oscillating strongly. 
‘Thus a pendulum improvised from a heavy 
iron and cord may be set 

a wide arc, merely by light puffs of breath 
at the right intervals, Starting the iron 
swinging by hand will reveal the right 
rhythm, Puffs at any other rate, or irregu- 
larly timed ones, will have little or no effect. 


GasesEasilyCompressed, 
But Liquids Are Not 


HALF-FILL a glass flask or bottle with wa- 
ter. Pass a glass tube through a tightly fit- 
ting stopper, so that the lower end of the 
tube dips under water. Because of the com- 
pressibility of the air in the vessel, you can 
blow air bubbles through the water, and the 
air pressure will send water back up the tube 
when you remove your lips. If you repeat 
the experiment with the vessel fuil of water, 
bubbles will not enter it, no matter how 
hard you may blow, for 
the water is practically 
incompressible, 


Air blown into a holf- 
filled flask backs the 
water up into the tube 


Tire Valve Proves Air Is Cooled by Expansion 


Ir Te plunger in the air valve of an au- 
.tomobile tire is pushed down by the bulb of 
a thermometer, as in the illustration at right, 
air will rush out around the bulb. Immedi- 
ately the temperature indicated by the ther- 
mometer will go down, showing that the 
previously compressed air is cooled as it 
pands. The principle of cooling by the 
pansion of gases is used widely in mechani- 
cal refrigeration, and in the production of 
“dry ice.” ‘The cooling of air by expansion, 
as it ascends, is a common cause of the con- 
densation of water vapor into clouds or rain, 
and thus must be taken into consideration 
in forecasting changes in the weather. 
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New Radio Aids for 
pe 


lA v 
, 


a 


Unit Connects 
Any Instrument 
to Any Radio 


WITH a contact-type mi- 
crophone anda small “boost- 
er” transformer now avail- 
able, the music of a guitar, 
piano, violin, or any of a 
number of other instru- 
ments, may be “electronical- 
ly” amplified through your 
own radio and speaker. A 
switch on the transformer 
housing permits either the 
radio or the pick-up to be 
turned on at will. The device 
may be used even with bat- 
tery-type portables, ena- 
bling one to carry a guitar 
or similar instrument on 
trips and to have an ampli- 
fier and speaker always on 
hand. For maximum ampli- 
fication, a set with at least 
two stages of audio ampli- 
fication is recommended. In 
the photograph at the left, 
ne oe ‘ the pick-up is being used 
How guitar music may be amplified through your radio with the pick-up with a guitar. 


if 


y 


Experimental Electric Eye 
Is Designed for Amateurs 


A PRACTICAL photo-electric cell just marketed 
generates its own electricity according to the ; 


amount of light it receives. Complete instructions 
tell how to set up the light-sensitive cell and con- . = 
duct experiments, such as transmitting the voice (ce 
over a light beam, setting up a burglar alarm, and 
controlling model-railroad trains. The kit includes 


<2 
binding posts, a glass jar and cap, and a gelatin ze 


@ lead anode, chemically treated cathode, two 
capsule of the necessary soluble chemicals. 


Tiny Dual-Electrolytic Condenser 


ONLY an inch and an eighth long, a tiny new dual 
electrolytic condenser nevertheless is rated at 250 
volts, and is available in capacities of four-and-four 
or eight-and-eight microfarads. It has a common- 

* ground connection, and is adequately protected from 
short circuits with other parts of a set by a heavy 
cardboard jacket. It is seven eighths of an inch 
in diameter. 
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Amateur Set Builders 


Light Simplifies Radio Work 


AMATEURS as well as professionals will find the 
handy new tool shown in use at the left of great 
convenience for seeing into the heart of a set to 
make adjustments or solder connections in hard- 
to-get-at places. Made of “lucite,” a transparent 
plastic which light follows like water passing 
through a hose, the device contains a flashlight bulb 
and cells in its handle. It is a nonconductor, so 
there is no danger of short circuits as the business 
end of the light probes the depths of a radio chassis. 


Speed Controls Car Receiver 


AUTOMOBILE radios designed for one make of car 
now come equipped with a novel circuit which au- 
tomatically raises the receiver's volume to offset 
the increased noises as the car's speed is increased, 
An ingenious air switch connected to the “levelizer” 
circuit does the trick. 


Changeover Kit for Staticless Radio 


INTEREST in “frequency-modulation” radio er to place a compact frequency-modulation 
broadcasting and receiving, which virtually adapter kit on the market, It is designed to 
eliminates static and “man-made” interfer- feed its “‘staticless” signals directly into the 
ence from reception, has led one manufactur- amplifying circuit of your present radio, 
making the purchase of an en- 
tirely new set unnecessary. At 
least one frequency-modulation 
transmitter (P. 8. M., July, '35, 
p. 16) is now in operation, carry- 
ing the programs of a national 
radio network. In the expecta- 
tion that others soon will be 
operating, the kit has been placed 
on sale. It includes all necessary 
parts, along with diagrams, and 
full instructions for assembling. 


Putting the finishing touches on 
the chassis of the frequency-modu- 
Itcan be attached 
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a Mll-Purpose 


‘XTREMELY compact and 
light, this battery portable 
will work anywhere—on 
trains, in the home, on a 

boat, in the city or country. Hav- 
ing a loop inside the case, the 
set needs neither antenna nor 
ground connections. It has a 
nighttime range of 500 miles and 
a daytime range of more than 
100 miles. If greater distances 
are required, an antenna may be 
attached to the loop by an extra 
connection provided for this pur- 
pose. It consists of two extra 
turns which are loosely coupled 
to the other turns on the loop. 
One side of this extra “coil” is 
grounded to the chassis—the an- 
tenna being attached to the oth- 

By ARTHUR E. MILLER ue, 
‘The circuit consists of a four- 
tube superheterodyne using the 


the coiled loop antenna 
the hinged back of the 
The chassis rests on a 
shelf cut away for the specker 
Inder the shelf go the 
for the four-tube set 
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EASILY BUILT RECEIVER FOR USE 
Orta AT HOME OR ON YOUR VACATION 


new small-size 1.4-volt tubes. The first tube, 
the 1A7GT, acts as a combined first detector 
and oscillator, while the third tube, the 
1HSGT, fills the rdle of second detector (a 
diode in this case) and first audio stage. The 
1HS5GT also controls the automatic-volume- 
control current which keeps distant stations 
from fading. The other two tubes (INSGT 
and 1C5GT) are used as the inter- 
mediate-frequency (ILF.) amplifier 
and power pentode, respectively 

Iron-core input and output trans- 
formers are used, as their high im- 
pedance matches these new battery 
tubes better than the air-core type, 
resulting in a higher gain and 
greater selectivity. On 
top of each of the LF. 
transformer cans are 
two screws which are 
connected to the rotors 
of the primary and sec- 
ondary trimmer con- 
densers, These must be 
adjusted carefully with 
a small insulated screw 
iriver while the set is in 
operation in order to 
tune the LF. transform- 
ers to their resonance 
peak of 455 kilocy 

Care must be taken 
in punching out the 1 
by 4%" by 5%” chassis. 
If desired, of course, it 
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may be purchased already punched, ready 
for the parts to be mounted on it. The vol- 
ume control, with its on-off switch, and the 
tone control are mounted on L-shape metal 


Careful placing 
of parts on the 
chassis is ne 
sory to get # 
call in the limite 
space. Diagrams 
ore given below 


= on 
SOTTOM VIEW OF SOCKETS SHOWN 
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brackets attached to either side of the chassis in front. 
A piece should also be cut out in front of the chassis 
to clear the speaker frame, which otherwise is too 
large to fit in the bottom compartment. The speaker 
frame must be grounded to the chassis. 

‘Mahogany, %” thick, was used to make the cabinet. 
A shelf is placed inside the case to support the small 
steel chassis, which is held in place by two %4” right- 
angle brackets. 

The tiny loop antenna (1/16" by 5” by 8"), which 
can be purchased ready-made, comes with a paper 
backing so that it may be easily glued in place on any 
surface. The best place for it is on the inside of the 
back cover. Any ordinary glue may be used, but not 
paste. The back cover Which is only 5%" thick is 
hinged to the front portion by two 11;" brass hinges 
and is fastened by two small brass latches, 


This good - looking 
» portoble is light. 
Follow the sketch 


below for cabi 
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LIST OF PARTS 


P-M speaker, 5”. 
Tuning condenser, 2 gang, 
00036 mfd. 
Oscillator coil. 
Iron-core LF. transform- 
ers, 455 ke. 
Volume control with 
D.P.S.T. switch, 1 meg. 
Tone control, 100,000 ohm. 
Tubes: 1A7GT, INSGT, 
THSGT, 1C5GT. 
Portable 45-volt “B” bat- 
teries (two). 
Portable 1.5-volt “A” bat- 
tery 
Carbon resistors: 
%4 watt, 2 meg. (three). 
34 watt, 500,000 ohm. 
34 watt, 250,000 ohm. 
3% watt, 75,000 ohm. 
%4 watt, 800 ohm. 
Tubular condensers 
05 mfd. (three). 
Ol mfa. (three). 
008 mfa. 
Mica condensers: 
0001 mfd. 
0004 mfd. (padding). 
-00005 mfa. 
Electrolytic condenser, 8 
mfd., 150 volts. 
Miscellaneous: Chassis,cab- 
inet, 4 octal wafer sock- 
ets, dial, wire, battery 
cable, loop antenna, ete, 


Details of Cabinet 
and Shelf 
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“LETTER” 
RADIO “ 


CAN BE MAILED 


ERE is a novelty radio re- 
ceiver that you can slip 
into an ordinary envelope 

and mail to one of your radio- 

minded friends as an amusing 
birthday or holiday greeting. 

‘Mounted on a conventional sce- 

nic post card and covered with a 

second post card so that all wir- 

ing is concealed, the set consists 

of a simplified tuning coil and a 

crystal detector. With earphones 

clipped to two of its paper-fas- 
tener terminals and a ground and 
antenna attached to the two re- 
maining terminals, the set is 
ready to bring in near-by broad- 
casting stations. Tuning is ac- 
complished by fastening a small 
spring clip to the various taps 
on the homemade “spider-web” 
tuning coil, while a sensitive spot 
on the crystal can be found by 
shifting the cat whisker from 
one point to another until a sta- 
tion is heard in the earphones. 

‘The tuning coil is made by inter- The letter radio con be mailed out of town for six conts. It 

lacing 100 turns of No. 30 double- js tuned by moving a spring clip from one coil tap to another 

cotton-covered wire around sev- 

en “spokes” cut in a 3%” diameter card- form the “chassis” and “cabinet” of the tiny 

board disk, as shown in the drawing below. receiver are held together by the paper- 

The coil should be tapped every twenty turns fastener terminals. To save space, flat 

by removing the insulation and applying a copper ribbon was used in making the vari- 

blob of solder. The two post cards, which ous connections. 


GROUND 


CROCODILE. 
cup 


ANTENNA’ 
(SOPENING 


a = ] 


The tiny receiver with its post-card “cabinet” removed 
to show the wiring. Circuit and coil are shown at right 
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Kinks for Car Owners 


These door bumpers protect your car's fenders os well as the garage doors 


Coil Spring on Wall Stud 
Holds Extension Cord 


MOUNTED securely on a wall stud of your 
garage conveniently near an electric out- 
let, a coil spring properly stretched to leave 
small spaces between the coils makes a 
handy place to hang up the extension cord 
of your trouble light. Strong staples at 
each end of the spring will hold it taut. 
When through using your lamp, simply loop 
the cord back and forth between the coils 
indicated in the drawing—H. W, 


Door Guards Made of 
Differential Cover 


AN OLD differential cover 
will make a pair of substan- 
tial door guards for your 
garage. With a little ef- 
fort, a good hack saw will 
cut the cover in half. The 
halves are then set against 
the insides of the door frame. 
If the floor is of wood, 
fasten each cover down 
with wood screw: 
through the bolt holes 
in the flange of the cov- 
er. If the flooring is ce- 
ment, drill small holes 
and fasten the covers 
with expansion screws, 
‘The guards will crowd 
the wheels away from 
the door edge.—A. W. 


‘The cord is looped back and forth between the coils 


Whistle Blows If Radiator Boils Over 


Steam pressure blows the 
whistle, warning of danger 
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TAKING a tip from the “whistling-teaket- 
tle” idea, I rigged up a warning device on 
my car to tell me when the water in my en- 
gine starts to boil. Of course, I have a dash- 
board heat indicator, but too much reliance 
upon it once let me in for a costly repair 
job. Bending an inverted U in the lower end 
of the radiator-overflow pipe, I soldered a 
toy whistle to the upturned end. Now, if my 
car boils over on mountain roads, a shrill 
whistle gives me fair warning. A 1/32” hole 
in the bottom of the U lets any water over- 
flow drain out, and is too small to allow 
enough steam to escape to prevent the 
whistle from doing its stuff.—J. E. H. 
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PUT YOUR CAR 


MODEL BUILDERS—ATTENTION! 
ACTUAL SIZE Champion 
meses Spask Plugs for 
del gas en: 


Tory Atioy 
needlepoint 
electrodes. for 
cacy starting. 
Gane piece con: 
Reudtion. 


CHAMPION SPARK PLUG CO. 
‘01 Upton Ave. = Tolede, One 
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—_ 
ON THE ee 


YOU CAN chase rainbows—real or 
otherwise—to your heart's content 
with a car that’s fit and ready to go 
—and there's nothing like a new 
set of Champion Spark Plugs to 
fit your car for any adventure. 


Champions are more than ever 
today’s spark plugs for today’s 
high-compression engines, par- 
larly because their exclusive 
Sillment seal prevents troublesome 
leakage common to ordinary spark 
plugs. Since even one “leaker” in 
4 set will cause rough, uneven and 
wasteful engine operation, you 
appreciate how important this 
new development is. 


This exclusive feature also makes 
each spark plug fire with absolute 


a? 
TRAY WITH NEW 


CHAMPION spank pues 


palformicy In each eylinder by 
holding it rigi in its heat 
anger (Tnasrall Rowan tceet 

dd and acceleration are kept at 
the maximum, while gas consump- 
tion is kept at the minimum, 


th Champion 


Studebakers equipped 1 ion Spark 
Eiegs wow all lates te tbe Sep takes Clas 
othe Gilmore: Yosemite Economy Ren, Cham 
Slowequdeed coruee 7 ee 9 dinison, 


“PICK UP AND GO” WITH NEW CHAMPIONS! 


Please mention Porutar Screxce Moxtuty when writing to advertisers. 
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“No. said Sally 


when I asked for a date 


1 guess I said things 
when Sally thumbs- 
downed a date. And she 
let fly—both barrels. “A 
little polish certainly 
wouldn't hurt your man- 
ners, Johnny Brown,” she 
snapped. “Or your car, 
either,” she added tartly. 


Po VEL yy, uth 
Ns “ 


Burned? I was so sizzling 
I drove off I almost 
da miracle—Tub 


if job of car polish- 
"Tul 


Polish on your old ark,’ 
said, “and see whi 
” Well, I did. 
almost, my 
ly dazzling! 
So dazaling that Sally, driv- 


‘moon, too? Tt seems extra 
bright tonight!” 


DU PONT 


N27 POLISH 


made by the makers 
of DUCO* and DULUX* 


“eg. U.S. Pat. OFF. 


——-- ++, 


r 
| WANT A SAMPLE > 
DU PONT CO., Dept. 2-SP, Wilmington, Del. 

1 

1 Please send me a sample of the improved No. 7 
1 

1 

1 

1 

1 


1 
1 
1 
Polish enough for hood and fenders. I enclose | 
6¢ to help cover mailing costs. 1 
! 
i 
1 
1 


Name, 


Address. 


‘TAR AND ROAD OIL can be removed quickly from 
car finish with DU PONT TAR REMOVER. It's safe! 


Please mention Porvtar Scexce Moxruty 
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Automobile Coat Hanger 
Hooks Over Window 


ANY piece of fairly stiff wire will do for 
making the handy coat hangar for an auto- 
mobile, shown in use in the drawing, and 
detailed in the inset. Made in one piece by 
simply bending the wire as shown, the unit 
hangs over the top edge of a slightly lowered 
car window. Short sections of rubber tub- 
ing prevent the wire from rubbing against 
the glass of the window, preventing scratches 
and annoying rasping sounds as the car 
travels. Be sure to put the sections of tub- 
ing in place before the wire is shaped. A 
clamp wire is wrapped near the base of one 
of the hooks for strength.—B. K. 


Clamps Help Cut Holes 
in Radiator Hose 


WHEN installing a hot-water-type heater 
in your car, it is difficult to cut a hole in the 
radiator hose without removing it and in- 
serting a temporary wooden plug to keep it 
from collapsing while a drill is applied. To 
simplify the job, simply loosen the hose 
clamps already holding the hose in place and 
slide them close together on each side of the 
spot where the hole is to go. You will then 
be able to cut the hole with a sharp penknife, 
as the clamps will prevent the hose from 
collapsing even under pressure of the knife. 
Be sure to replace and retighten the clamps 
when the job is done.—G. E. H. 
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Loafer makes good 


wakes up famous after long-distance snooze 


And while it dreams the slow seasons ’round, 
Long years of slumber each golden leaf soaks up mellowness, All 


in oaken casks works miracle of harshness and tongue-bite disappear. Only 


* when Father Time has given his benediction 
mellowness in BRIGGS Tobacco does Biiggs fiad dee way, iow thoes scsllow= 


hued tins that pipe smokers prize so much. 

OWNRIGHT laziness achieves fame and At your first pipe-puff, you'll discover how 

fortune for Briggs. Heedless of time, the much extra smoking pleasure Briggs gives 

best of each season's tobacco crop is tucked you—at 15¢ a tin. Try Briggs today and meet 
away by Briggs in fragrant oaken casks. s+. the “friend a feller needs”, 
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KEEP TOOLS IN TRIM. 


MAKE MODELS 
RUN SMOOTH 


MOBIL HANDY OIL 


This oil won't “gum up” your 
models. It’s light~penctrating 
—lubricates household electri- 
cal appliances, sewing and 
hing machines, bicycles, 
. Fine for automobile gen- 
erators, hinges, ete.Convenie 
wall bracket freewith everycan. 


[> SAVE ON REPAIRS 
Quiet Car Engine 


MOBIL UPPERLUBE 


Add to your gasoline. It reach- 
estheengineasavapor. Its spe- 
cial impregnating ingredient 
protects uppercylinders, piston 

Seemraas) ringsandvalvestems fromrust 
and wear. 


Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 
Movi. MAROY Oe - an. AOWATOR LESH ) 2 


MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL HYOROTONE - MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 
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Tool Removes Hub Caps 
Without Marring Them 


A CONVENIENT tool 
for removing clamp- 
on hub caps without 
marring them can be 
made from strong 
steel wire shaped as 
shown with the hook- 
ed ends filed sharp. 
A screw driver is in- 
serted through the 
looped end to act as 
a lever—A. H. W. 


Funnels Make Lamp Stand 
SERVING both to hold a service lamp and 
keep its light out of your eyes when work- 
ing under a car, the two funnels shown in 
the accompanying sketch will be found use- 
ful in any garage. Disconnect the plug from 
your extension cord and slip the cord 
through the funnels as shown.—A. H. 


Auto Mechanics . . . 
Money for Your Ideas 


WuetHeR you work in a garage or 
just like to tinker with your car, it's 
| more than likely that you have figured 
| out a novel way of doing various car 
jobs a little faster or better than usu- 
al. Other car owners would be inter- 
ested in knowing about them, and 
POPULAR SCIENCE MONTHLY pays well 
for articles, illustrated with rough 
sketches or photographs, describing 
them in detail. Just write a clear de- 
scription of your pet idea and send it 
along with illustrative material to the 
Automobile Editor, PoruLAR SCIE 
MONTHLY, 353 Fourth Avenue, New 
York, N. ¥. If your article is accepted, 
a check will be mailed to you imme- 
diately. 
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‘ABOVE THE THUNDER WE HEARD 
lm ) THE ROAR OF DEATH” 


A true experience of MRS. J. A. HARMON, Uvalde, Texas 


“LIGHTNING STREAKED 
across the sky ahead 
of us, as the car in 
which my baby and 
were ridingstalledon 

desolate grade. Un- 
able to start the mo- 
tor, I let the car roll 
back into the center 
of a dry river bed. 


“THE NEAREST RANCH 
WAS MILES AWAY. Help- 
less in thestorm, we pre- 
pared for the long wait 
until morning. Then 
an ominous roar rose 
over the peals of thun- 
der. I knew the sound. 
A mountainous torrent 
unleashed by a cloud- 
burst, was hurtling to- 
ward us. Lacted quickly. 


a 


“WITH THE BABY IN MY ARMS, and, aided by my flashlight, I scrambled through 
the boulders of the river bed to safety. Without that flashlight—and its de- 
pendable batteries—we would have perished. Thank you a thousand times for 
‘Eveready’ fresh DATED batteries. They do not fail tay 94 ve 


‘The word "Eveready" is a registered trade-mark of National Carbo Co., Inc, 


FRESH BATTERIES LAST LONGER..._/of for the DATE int & 


NATIONAL CARBON COMPANY, INC.,30 EAST 42nd STREET, NEW YORK, N. ¥. 
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that are in the news! 


famous 25c line include th 
HAWKER HURRICANE, the 
terror of the British; the 


whet the speed demon BELL 
PURSUIT and the RYAN STM 

Military Trainer. Each kit contains 
detailed plans and everything 
needed to make one of these 24 in, 


PLANS AND PATTERNS 
for Building Our New 
INBOARD MOTOR BOAT 


SIGNED for fishing and general utility, 

our new inboard boat gives an excep- 
tionally economical performance with air- 
cooled marine motors. It is possible to ob- 
tain 60 miles to a gallon of gasoline with 
one of the smaller motors. Motors from %4 
to 5 h.p. may be used, and the speed ranges 
from 5 to 10 m.p.h. 

The boat is 15’ long, has a beam of 52”, 
weighs 250 to 400 Ib. depending upon the 
construction, carries six passengers, and 
costs between $75 and $100 with the motor. 
Blueprints (Nos. 384-385) are available for 
only 50 cents, and full-size patterns of 
frames, transom, and stem may be obtained 
for $1.50 additional or a total of $2.00. Blue- 
prints are mailed at once, but patterns are 
drawn to order by the designer so about ten 
days must be allowed. 

Plans are also available for other types of 
boats and for furniture, models, radios, and 
novelties. A partial list is given below. A 
complete list will be sent upon receipt of a 
self-addressed, stamped envelope. If you are 
interested only in boats, request our special 
illustrated boat list. 


BOATS 


Cabin Cruiser, 17° tong, weighs 750 
1b. for, use with outboard oF inboard 


iy Runabout, 13" 5%” long, 
for ‘outboards irom 1 to 60 
rowed, 376. 

Fisherman's Outboard Boity 89" GF ii" 
‘weighs 115 or 160 Ib.. for motors from 3 to 16 


hip. can also be rowed, 344-345-R. 15 
High-Speed Boat for Small Outboard ‘Motors, 7 
11" long, 257-1 : 50 
Inboard Boat, 1 for motors 
from % to 5 b.p.: 384-385... .50 
‘Midget Boat or Pram. 9" long, for ‘all oF 
‘outboard motor, 339-R. 50 


‘Motorboat-Rowboat, 13" jong, with decked. bull, 
for use with outboard or Inboard, drives, 147-F .50 
Racing Salitoat BLACKCAT, 19) 4 long, welshs 


Sectional’ Rowboat. 
‘small outboard, 


(Continued on page 215) 
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ONLY FOUR THINGS 


CAN HAPPEN TO. ANY SPARK PLUG 
and AC has the Cure for them all 


DIRT 


The most common cause of 
spark plug trouble. If the 
deposit is black, it’s carbon 
If it’s red, white, 


or soot. 


fused, or blistered, it's oxide, 
—a residue of combustion. 


The Cure 


is « thorough cleaning (3c a plug) 
ial machine developed 
ets. You will find 
this machine in Service at more 
than 70,000 Registered AC Clean- 
ing Stations. There's one near 
you, (Cleaning and regapping are 
needed every 4,000 miles. 


WRONG GAP 


Wear causes this condition. 
Sometimes, gaps widen too 


= = 


quickly. This indicates that 
the plug in use cools too 
slowly, or is of the wrong 


type. 
The Cure 


For mormal wear—gap adjustment 
with the special AC to 

Registered AC Cleaning St 
Accuracy is assured by the 
round wire gauge, which correctly 


measures concave gaps. The cure 
for abnormal w a new plug 
| * correct type and temperature 


range. Better make it an AC. 


WEAR 


It is reasonable to expect 
about 10,000 miles of ec 
nomical service from any 
standard make of plug. 


The Cure 
Anew plug, of a set of new plugs. 
How be ire of full seteion 
if those new plugs are AC Qualls 
Spark Plugs.” - " 
| 
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LOOK for this 
SIGN- 
,000 Service 


Places 


Display It 


‘Replace worn plugs with New AC's for Better Performance 


BREAKAGE 


Breakage of the upper in- 
sulator is always the result 
of a blow, as when a wrench 
slips. A broken lower in- 
sulator results from an 
attempt to adjust the gap by 


bending the center wire; oF 
from use of a plug which 
cools too slowly, or is of the 
wrong type. 


The Cure is « new plus. 


For More 
Than 31 Years 
The Quality 
Spark Plug 


Ac/ Standard equipment 

/ on America’s finest 

f \ cars, trucks, buses, 
tractors, and engines, 
AC'sassure you of best 

engine performance, 


Have Plugs 
CLEANED 


AC METHOD 


Cleaning Inclu 


REGAPPING 
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—for Home and Hobby- 
ist, are outstanding 
values offered by your 
Hardware Dealer for 
NATIONAL HARDWARE 


Boot Grn 


No. 133H 
has spring in, bandle for 
greater speed in driving or 
withdrawing screws.Bores 
holes with ease, when used 
with extra Chuck 
and Drill Point 


Accessory Pak 
No. 330H, Price 
7$c,containsextra 
Chuck and 3 Drill 
Points, Counce 
sink and Sax" 


Tay’ 


os hol 
kee" Accessorie 


No. 233H 


Drill al 
*Yankee-Handyman 
made tor boring 
fioles, driving an 
drawing screws. 
Price, $2.25 com- 
eve with “Yankee” 


rill “Accessories. in 
Transparent Magazine Handle. 


} 9k for “Yankee: Handyman’” 
Displays at Dealers 


rm | INTRODUCTORY COUPON 


NORTH BROS. MFG. CO., Philadelphic, U.S. A, 
Itdealer cannot supply you, enclome Money Order for de- 
livery postpald ut" Yankre-Handyman" Toolsaschecked: 


CO ne, 133% Spring in Handle Spiral Screw- 
Brier wah’ One bates 


Ui mo. 33M Spiral Driver with Oneblade,"4" 1.00 
(Ne, 330m Accessory Pak Tire 
1 Ne, 233M Driver & Push Drill Complete 2.25 


1.25 
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Plans for Boat Builders 


(Continued from page 212, 


Skiff, 13° 9° tong, 4° 7” beam, weight 225 Ib., for 
B,(9,18 Rp. outboard motors; ean be rowed 
363-R 


motors, weighs 100 Ib., 309-310-R.... 
Utility Rowboat, 13° long; can also 
‘driven by outboard motor, 224-R... 


MODELS 
Brig MALEK ADHEL, 20” hull, tram« 
and-plank or solid-hull construction, 
'304-305-306-R. 

Clipper Ship in a Bottie, 121-12 
‘SOVEREIGN OF THE SEAS, 2013" 
‘ull, 51-52-58-R. 

Cody Coach. 13° long. 144-id5-146-R.. 
CONSTITUTION ("'Oid Ironsides"), 2 

‘38-59-F. 

Cruiser U.8\8, INDIANAPOLIS, 12° iong, 216. 
New’ Bedford Whaleboat, 

ment, 14" long. 326-R.... 
Privateer SWALLOW, a Baltimore Clipper, 

‘ull, 228-220-230-R. 

Racing Yacht, 20° Marconi-rigged. sailing” mod 


33 ‘s 


28 ke 


Spanish ‘Treasure Galleon, 24° long, 46-47 
‘Trading Schooner. 17%" hull, 252-253, 

U. 8. Battleship TEXAS, 3° hull, 197-108-100-200., 
Viking Ship, 20%” long, 61-62-R. 


Beeee 


FURNITURE 
Colonial Writing Desk, 3” 6” high 
and 3° 8* long, 21. 

Combination Beneh and Tilt Fop 


‘Table, (no turning), 11. 25 
Gate-Leg Table, 3° 6" diameter, circular top with 
Yeaves up (no turning). 24. 28 
Modernistic Stand (24%” high) and” Booka: 
(70%" high), 88, 25 
Sewing Cabinet of 1813, 178A... ‘bo 
Tavern Table and Seroit Mirror, 08... ‘a5 
lephone Table and Stool, 18 -) 
Dilrop ‘rable, 20" by 20" top, BHA. [35 


RADIO 
Amateur Short Wave Receiver, three 
tubes, battery or 110-volt A.C. or 
D.C. ‘operation, 198 nem 
Amplifier, Three Stage, dd... 
Battery Receiver, 365A 

Short-Wave Set, midgei Feceiver” with 

loudspeaker, A.C. or D.C.,. 223. 

One-Tube Receiver, battery operated, 103... 

Screen Grid Receiver, 109 


MISCELLANEOUS 


Automatic Lighthouse Night Lamp 
and Pelican Design Sewing Kit, 255A 
Bird and Animal Patterns, 56. 
Electric Train, Horse 
Indian Book Ends, Alligator Toy. and How to Cut 
‘Sheet-Metal Monograms, 360A. 
Perpetual Star Chart, 214... 
‘Sandpaper Cabinet, Saw Horse, ‘Tool Rack, Hand- 
‘Screw Rack, and Machinist's Hand Vise, 368A.. 
Six Simple Block Puzzles, 65... nonenn 


POPULAR SCIENCE MONTHLY 
353 FOURTH AVENUE, NEW YORK 


Send me the blueprint, or blueprints, numbered 
as follows: 

| | a am inetosing: dollars, conts 
Name. 
Street 


City and State. . 
(Pleane print your wine and address very clearly} 


POPULAR SCIENCE 


in One Simple, 
Easy Operation 


ALLIED—THE 100% RADIO HOUSE 
FOR EVERYTHING IN RADIO! 


Bulle to bi 
hale to last many” years. 

Sold direct trom factory. Costs 
{or guarantee information and literatu 


MONTAMOWER DISTRIBUTING CO. 


GRAND RAPIDS, MICHIGAN 


RADIOS 
asf 49 RADIO j- 


en Cy Yo iR OWN 
METAL BOAT 
nae for 1B 
3 te 


EZa MON ch We Hen Wf SEroH 


», Lewy, eadio | ES 


= wit 
ALLIED KITS 


The BUDK Ee Co. eit oo il. 


CRUSH me your FREE 1940 Spring Radio Catalor. 


| Cexcrosep rep t0c. send me your NEW Radlo 


Please mention Porv tan Screxce when writing to advertisers. 


© It's those delicate last touches—freeing a moving 
part, smoothing a rubbing surface, widening a slot, 
rounding a pin—that eventually make a well- 
conceived working model “lick.” 

The successful craftsman needs an assortment of 
mn files . . . good files that bite cleanly, finish 
smoothly. . . « Files for holes, square and round; 
for grooves and notches; for curved and flat work. 
He needs them as much as his tap-and-die outfit, 
kit of drill points, set of wrenches. 

Nicholson—world’s leading file works—makes 
precision files that are the artisan’s pride. They're 
the Nicholson X. F. Swiss Pattern Files—in shapes 
and tooth-cuts variously suited for metals, plastics, 
wood and other materials. Hardware dealers and 
mill-supply houses have or can get any Nicholson 
File for you. 

FREE BOOKLET, "A File for Every Purpose," describes many 
Nicholson Files and thelr uses. Address (post-eard 


types 
srileter) NICHOLSON 
Rely U, S.A Canadian Plant, Port Hy 


NEW —Nicholson Two- 
File Special. A handy- 


with handles, in by 
Chm 


7 sections 
available also in Black 


NICHOLSON, 
| FILES o2s,_ 


| 


ice Moruty when writing to advertisers, 


intains oll the necessary row materials 
this picturesque trading schooner 


IT’S EASY TO LEARN 


Model Making 


WITH OUR CONSTRUCTION KITS 


Because of the difficulty in obtaining 
many of the odds and ends necessary for 
building a ship model, we have prepared a 
variety of construction kits that contain 
everything in the way of raw materials. 
Complete instructions and full-size blue- 
prints are included so you may easily learn 
this fascinating hobby even though you 
have never built a model before. The com- 
plete list follows: 


MODEL-OF-THE-MONTH KITS 


Yacht NOURMAHAL, 844" long. 
Liner PRESIDENT LINCOLN, 14% 
Fishing Schooner WE'RE HERE or “ 
tains Courageous."” 914" over all 18 
Fleet of nine modern U.S. Sghting ships, 
including superdreadnought, 

alreraft carrie 

stroyera; scale, 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.8. MANHATTAN, 12" long. 
H.  Grulser U.8.8. INDIANAPOLIS, 12 
HE Glipper SEA WITCH. 814" hull, 13" over‘ail 1.80 


STANDARD SHIP MODEL KITS 


‘A. Whaling ship WANDERER, 2017 hull, 
27" over ail 

D. Spanish galleon. 24° ull, "36" over 

E. Battleship U.8.8. TEXAS, 3° long. 

G. Elizabethan, galleon REVENGE, 38° hail, 
a 


M. Alreraft carrier SARATOGA, 18° long....,$1.00 

N. Convoy of four U.S. destroyers, each 6ii* 
long 19 

R. UB. cruiser TUSCALOOSA, 11" Tong....2.00 

U. HISPANIOLA of the book and movie 
“Treasure Island." 1" long. 

Z.-HM.S. BOUNTY, 8%" null, 111" over all. 

2M. Ocean freighter.” 14° long. 

ou 

ou 

on. 

™. 


‘over all 1.25" 
(Continued on page 218) 
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WORLD’S BIGGEST BOAT VALUES! 


SUPER SPORT KAYAKS 


250 NORTHAMPTON STREET. BOSTON. MASS. 


‘Salt ishing 
I WiITE CAP MARINE MOTORS 


MODEL MAKERS heres your BT 
MOTOR TOOL KIT 


Tvs searxo! Don't wait for the hiss 
and boil of an overheated radiator. 
Remove anti-freeze and clean out the 
rust, scale, sludge. and sediment that 
have accumulated in the cooling sys- 
tem all winter. You can do the job 
yourself —quickly and thoroughly. 
Just use 10¢ worth of Sani-Flush (25¢ 
for the largest truck or tractor). 

If you prefer, ask your service sta- 
tion to do the job for you, Insist on 
Sani-Flush, It cannot injure motor or 
fittings. You'll find Sani-Flush in most 
bathrooms for cleaning toilets. See di- 
rectione on the can. Sold by groceryy 
drug, hardware, and 5-and-10e stores. 
We and 25¢ sizes. The Hygienic Prod- 
ucts Company, Canton, Ohio. 


JIGSAW *]50 


AN ELEPHANT FOR STRENGTH 


MAY, 1950 


Post Pi 
Coperoytside ssop eels 


describing complete power fol 
oe ess earings, 3 ¢ 
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avy handlin for win 
jest load get tho 3 
an’ quiet er down . 
‘does it... there’ 
sweet troliin’ in a 
NEPTUNE. 


An’ thefish thom NEP- 


SPEEDY SPRAYERS 


ONLY $9.25 FOR THIS 100 % 
_OIL-LESS PAINT SPRAYER! 


iHing! Past smooth, better, for 
3 moihprecding. 


invures clean 


‘Send for FREE illustrated booklet 
PORTABLE, PRACTICAL, LOW COST 
SPEEDY PAINT SPRAYERS 


DEALERS: Send for catalog. price list and discounts on 
Bpeedy electric and auto-power paint sprayers. 


W. R. BROWN CORPORATIO 


5728 Armitage Ave., Chicago, Ill, U. S.A. 
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Kits Teach Model Making 


(Continued from page 216) 


L. Farragut’s flagship HARTFORD, steam- 
and-sail sloop-of-war, 33%" hull, '41" over 


an 845% 
Q. Privateer SWALLOW. a Baltimore clipper, 

12%," hull, 20° over ‘all 4.981 
V. Clipper SOVEREIGN OF THE SEAS, 2014" 

bull, 26" over all 4.951 


¥. Trading schooner, Maine type? 1714" ‘hull, 


mun gor 
Wer PRESTON, 3114" long 5.95° 

38. CONSTITUTION ("Old Ironsides') 21” 
Bull, 31" over all. seins 6.50" 


Kit Z—11/A" model of H. M. S. "Bounty 


Qlpper, ship GREAT REPUBLIC, 31%" 
hull, 42°" ov 


roi of 68-86 type BO 


4s, 
58, 
68. Brig MALEK ADHEL, 30° hull, 33°" over 
all; frame-and-plank “construction 9. 
88. Fishing schooner BLUENOSE, 1714" 

22" over all 
98. New. Bedford” whaleboat, with” complete 


equipment, “14* “long. 2.71 
108. Confederate raider ALABAMA: steam sioop, 
bark rime: 21%4~ hull, 24° over al 8.20% 


us. 


nue Marine Cutter JOB LANE, « top: 

Sail schooner, 13%" hui, ai" over ail Ri 
jon-shaped hull and finished 

laying Pins, te. )uneun TOOT 


MISCELLANEOUS 


7. Whittling Kit with two shaped blocks for 


making sea captain 5%" high. 1.50 
8. Whittling kit for alx different Scotties; each 
is 2 by 2%", sawed to shape, 1.00 


10. Copyeraft whittling kit for making one of 
Hobo Hank novelties. "Includes 


jonette kit for making a model of Dopey 
the Dwarf, 9° high. Re 


Popular Science Monthly, D 
353 Fourth Avenue, New York, N. Y. 


Please send me Kit for which 1 


inclose §. (or send €.0.D. 0) 


Name 
Address 


City... sone State. 
(Please print your mame and address very clear 
You ‘save the €.0.D. charge by sending your 
remittance with, ‘order. Remit. by money 
Order, check, or registered mall. This offer is 
made only in the United States and Canada, 
Canadian orders cannot be sent C.0.D. Also see 
note above. 


POPULAR SCIENCE 


NOW— CUPBOARDS, SASH, DOORS 
ARE EASY TO MAKE 
DWORKERS.....Big 


BOICE-CRANE COMPANY 
[Dept 350] : 


GARDEN Sepeger® 
mice P. W. REPAIRS 


CRACKS and HOLES 


Use Plastic Wood to fill cracks in base- 


boards, floors, shelving—to fill old screw 
holes. It handles easily as putty and a quickly 
hardens into lasting 
wood, In cans or tubes 


at Paint, Hardware, 
10¢ Stores, Try it! 


PLASTIC 


Carved Hull Kits Separate Fits 


‘Send 20¢ coin Srey ‘Must 


A.J. FISHER *°%s 


ood 
workers: 


S Harold Hunt's 
1940 catalog! 136 


All parts finia 
Average asse 
GHQ MOTORS, 40S East 21 St., New York, 


MAY, 1950 


CRAFTSMAN’S WOOD 
‘SERVICE CO., Div. 3395 
2728S. Mary Street. Chicago 
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Pictures like this hard to get without long experi- 
ence? That was true ten years ago, but not any more. 
‘Today, you can have every picture you take with 
your camera just as good . . . all correctly exposed. 
Just use a WESTON Exposure Meter. It instantly 
measures the light, and gives you the correct camera 
settings to use...even for difficult shots like the one 
above... as well as for all others taken in or out- 
of-doors. The WESTON insures correct exposures ..« 
better pictures . . . with all still or movie cameras 
and all film including color. Be sure to see this com- 
pact meter at your d today, oF, write f 
ature, Weston Electrical Instrument Corporation, 
622 Frelinghuysen Avenue, Newark, New Jersey. 


INSURES PERFECT PICTURES WITH YOUR CAMERA 


Makes marvelous movies at everybody's price 


CINE-KODAK EIGHT 


See it at your dealer's. 


[ONAN ELECTRIC PLANTS 
ALTERNATING au. DIRECT CURRENT 


‘BUILDINGS: 


Tow 
PUBuiC 
adam Motor, Al ‘pli 


rte fr Compete Di 


D. W. ONAN & SONS 
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A Reversible Background 
for Flower Photos 


MANY flower 
“portraits” and 
photographs of 
other small ob- 
jects are spoiled 
by the inclusion 
of a spotty back- 
ground. A nature 
study for scientif- 
ic purposes should 
show the natural 
background of the 
object, but when 
it is desired to 
make a pleasing / 


picture of a blos- 
som, a plain back- 
ground to “throw 
up” the subject 
is much better. 
Such a background may be a piece of ply- 
wood to which a stake is attached. Cover 
each side with a different shade of paper or 
cloth, one light and the other dark. 

With light-colored blossoms, the contrast 
between the sunlit parts and the shaded 
petals, to say nothing of the foliage, is very 
great. This may be controlled by waiting for 
a slightly hazy sky, or the intensity of the 
light may be reduced by holding a screen of 
some thin fabric between the sun and the 
flower. The exposure-meter reading should 
be taken after the screen is in place. Usually 
this method is necessary only with a light- 


ee 


ig to advertisers, 
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Cellulose Tape Removes 
Lint from Prints 


Wuen photographs are dried between 
blotters or with an electric drier, particles of 
lint frequently adhere to the surface and are 
difficult to remove. With electric driers, the 
trouble is more noticeable if prints are re- 
moved before they are bone-dry. Every par- 
ticle of lint can be removed, however, by 
pressing a piece of cellulose tape into light 
contact with the portion of the print to be 
cleaned and then drawing it away.—W. K. 


To lift off specks of lint, a piece of cellulos 
tope is pressed against the print and pull 


Retouching Fluid Makes 
Labels Waterproof 


ORDINARY re- 
touching fluid, 
which is used to 
give a “tooth” to 
the surface of neg- 
atives before work- 
ing on them with 
@ pencil, is also an 
excellent water- 
proofing compound 
to preserve the la- 
bels of bottles kept 
in the darkroom. 


How to Avoid Fogged Prints 


To Avor fogged prints, be sure your safe 
light is really safe and keep your stock of 
printing paper in the original envelopes or 
boxes, or in a light-tight container. Do not 
use impure chemicals or a carelessly mixed 
developer, and do not force development. If 
either excessively fast or too slow, a devel- 
oper may cause a fogged effect. Store 
chemicals properly and always discard de- 
teriorated ones. 


MAY, 1950 
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THE WORLD’S 
GREATEST 
» MOVIE STAR! 


ae 


‘Your baby aad your family ought to be in pice 
tures! Make your own movies of life at home .. « 
on vacations ... at play! Thrilling, unposed scenes 
that will give you hours of enjoyment for years 
to come! And now you can take these wonderful 
home movies at /ess cost than snapshots! See the 
new UniveX Movie Outfit today! Many dealers 
feature it on easy-payment terms. Or write to: 
Universal Camera Corp., Dept. C-2, N. Y. C. 


World’s Greatest Movie Values! 


Movie Camera That 
Guarantees Results! 
Gives you dependable per- 
formance, thrilling life-like 

Its! Uses economical 


iew Optical 
Simple to operate! 


Show Your Own 
Thrilling Movies! 
Lowest-priced preci- 

ion built projector! 
15 minutes continuous 
projection! Easy to 
thread; easy to oper 
ate! Projectsany 8mm, 
7 fim, including color! 
Quiet, smooth opera- 
tion. Other features! 


6 


‘GORDON SMITH & CO. Inc. 
4 | write today) 405 College St 

Get Into Motorcycling NOW! Bowling Green, Ky. 

—— 
Your fun hits a “new high” the very day you get 
a Harley-Davidson, New friendships grow like Eset MY NEW 
magic as you pal with other riders. Thrills come Eve AG A 1 N GRA 
thick and fast on vacation tours, club runs — at 
hillclimbs, races and other exciting events. Get into 
motorcycling NOW, It’s king of sports. See your 


“it Cs Casey 30" Boh TREE 
Harley-Davidson dealer — and send the coupon. ass CAMERA CO. 


a EY-DAVIDSON [aorta rte 
HARL abla a at 
= 


eo yer AVIDSON 


* motor 
Bilsay "eScioned for mailing cost 


HOW TO GET WHAT- 
EVER YOU WANT IN 


9 
raphy. Bigger, better, 
packed with more 

rl And 


CAMERA FANS! Here's the smart 
way to go shopping -.. the sure way to get what you want. 
Make this book your buying—and saving—guide. Order at 
hhome. Take advantage of the unusually wide selections of 
‘world-famous cameras and supplies this great book offers 
I, features, prices before you buy. Save time and 

coupon and mail today. The book it FREE! 


LAFAYETTE 


CAMERA 


x Se 0, 


35? wingman, amazingly” comple 
LAFAYETTE CAMERA bee i postage cee one af 


BL dept. 7EC_—100 Sisth Ave. New York, wv. 


COMET MODEL AIRPLANE & SUPPLY 
129 W. 29th St., Chicago, Dept. $5 ~688 Broadway, New York 
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ENDNOMONEY...SPEND NOMONEY 
ise this NEW ROYAL Portable FREE 


— 2 


"aN 


SEND NO MONEY—don’t spend a cent—until you 
know that a New Royal is going to be worth many 
times its cost to you. Know how easy it makes 
writing—how its many office typewriter features 
and controls help you turn out neat, accurate 
businesslike letters and reports, Maybe you've 
never used a typewriter—never thought of own- 
ing one... Then you owe it to yourself, to your 
future, to clip the coupon at once and get the 
FACTS. No obligation. 


“Tr 


‘ONLY A PEW Us A 


sreeer. 


FREE! e YOURS! 8 or aren Stare aT 
Instant Typing Winer Bre get trode elomane on ¢ Typo, Brat 
rel Raye bash? 50 ‘extra: peice! L sees eee el 
‘A PAINT SPRAY YOU] faaearneteapaaubckonon 
CAN AFFORD TO OWN |MrE Gg VITAMIN B 


For easy opplications on lawns, evergreens, 
flowers, shrubs or transplanting 


fai 


Jon 


Her Homes & Gardens 
fait of the 


BETTER FINISHES IN LESS TIME 
You can get professional results with all kinds 
of finishes with this Roche "DS" Outfit. Saves 
time and paint in finishing everything from 
small parts to whole rooms, Complete, ready 
to use . . . $26.95. Without the motor . . . $19.95. 
See it at your Dealer's or SEND FOR ILLUS. 
TRATED BOOKLET. 


sc 1 
IRIES, Upper Montelair, W. J. 
wvun (0F Which please send me 


Sela (KIT CONTAINING 
wags $180 BOTH - 


Chicago Dept. BS40 
Please send me your booklet describing the Roche 
"DS" Outfit and other low-cost paint sprays. 


Name. 
Address 
City. 


NAME. 
STREET. 
sy 
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$150 to $300 
EXTRA PROFIT 
MONTHLY 


with this Howe 


IT's EASY TO GET BIG 
OFITS WITH HOBART 


felperon'e 


THIS VALUABLE 
BOOK ON 
ARC WELDING 


Simplified ARC WELDE 


P.540, TROY, OHIO 


Sra Wein 


Pansiie Weider 
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F YOU standardize on 12" hack-saw blades 

of the hand style and make a habit of using the 
forward 6” until worn, then the remainder of the 
blade, you will get much longer life out of 
each blade, 


About six years ago I urged readers of this col~ 
umn to stone the ground edges of drills, milling 
cutters, reamers, and allied tools to extend the 

i rinds. Modern machine shops 
iis operation, only they call it 


To graduate accurately the side or circumfer- 
ence of a handwheel or similar part, fit the re~ 
quired lathe threading gear to a suitably made 
head center; fit an indexing screw to a member 
bolted to the bed of the lathe, and scribe with a 
sharp-pointed threading bit set in a tool holder 
and at right angles to the conventional position. 


Some time ago we were amazed at the mag- 
netic power of a new material lifting fifty times 
its own weight, but listen to this: The makers 
of that unusual alloy have recently developed 
what appears to be the maximum in this line, for 
the metal now lifts 1,500 times its weight. 


One of our best-known drill chucks has ree 
cently been improved by localized surface hard- 
ening. Why not try this method with some of 
your work where solid hardening has caused dis- 
tortion troubles. 

T recently witnessed a fine job of boring in an 
internal grinding machine. The grinding head 
was designed for a quill, and it was necessary 
merely to replace the latter with a boring bar. 


Contour sawing is certainly slashing costs of 
tool work in the modern machine shop. Al- 
though regular equipment runs into big money, 
1 see no reason why many designers cannot use 
their heads and make reliable contour-sawing 
mackines economically from band-saw tools. 
The standard lubricant to thread, bore, ream, 
1d broach nickel and its alloys is sulphurized 
So-called “water-soluble oil” gives best re- 
's for cold sawing and grinding. These mate- 
Is can be turned, planed, shaped, and milled 
cither dry or with sulphurized oil. 


POPULAR SCIENCE 


Giant “Atom Gun” 


(Continued 


m page 51) 


forms of matter. Everyone of the known 
chemical elements has been changed into 
from one to as many as eight new forms. 
Well-known substances like iron and oxy- 
gen may be produced in several totally dif- 
ferent kinds. Already more than 300 sub- 
stances never before known on earth have 
been created, and experimenters are busy 
investigating their unknown properties. 

‘Most of these materials are radioactive— 
they lose no time in trying to get rid of the 
foreign particles that have been fired into 
them, and, in expelling them, duplicate the 
action of radium itself. Radio-iron, radio- 
phosphorus, radio-iodine—these are but a| 
few of the unheard-of new products already 
being studied for their chemical and their 
medicinal applications. Some have a pecu- 
liar way of going straight to a certain part 
of the body—radio-phosphorus to the bones, 
radio-iodine to the thyroid gland—and so| 
fire their tiny bullets at point-blank range, 
thus promising vast improvement in the 
treatment of certain diseases. 

Power from the atom still remains an un- 
realized dream, but the making of unstable, 
radioactive substances is a first step in that 
direction. A gram of natural radium will 
boil its own weight in water every hour— 
and, at the end of 1,500 years, still will have 
half its original energy left. Imagine the 
power available if similar reactions could 
be started, then converted into chain reac- 
tions, each exploding the next, like a string 
of firecrackers: 

Except in rare instances, atomic bullets 
fired from the present cyclotron only knock 
what might be called chips from the bom- 
barded atoms. With bullets of 100,000,000 
volts energy, atoms may be broken into 
many fragments. Such energies could be 
obtained with a giant cyclotron. 

Strangely, water and paraffin are among 
the best insulators against the ray, and a 
forty-inch lead tank filled with paraffin 
acts as “backstop” behind the vacuum tar- 
get chamber. A portable indicator carried 
about the laboratory in a small box meas- 
ures the amount of the rays bouncing off| 
solid objects. As a precaution against un- 
noticed reflections, every research man in 
the laboratory has periodic blood tests, to 
be sure he isn't getting an overdose of the | 
rays. Lead-lined rubber gloves and tongs 
are used to handle the “artificial radium” 
after bombardment, and staff men are care- 
ful not to pick up barehanded any part of 
the target chamber or even the tools used 
in handling it. 
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YOU'RE RIGHT— 
THE CONVERSATION’S 
ABOUT MEN 


to see 
pulled 
about 


had any serious ideas 
about me, he'd better get wise to that old- 
fashioned skin torture he called shaving and 
get himself a nice, smooth Barbasol Face.” 


CONTRARY AS A MULE—guess 
that’s why it took me so lon 
to get around to Barbasol. 
But now that I look at the 
improvement in my skin— 

[use the razor once 
twice a day—I can under 
stand why they call it the 
qqickesty ‘easiest, smoothest 
shave aman ever had. (Your 
druggist has Barba- 
sol in three sizes, 
25¢, 50¢, 75¢. 5 Bar- 
basol Blades, 15¢.) 


For Modern Shaving 
No Brush + No Lather + No Rub-in 
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BIG MONEY *“? 


eS PORTABLE 


[MEAD WGLIDE Ss 


MARKET 30 USA 


a arceM Eye | Sie: 


"West 23 St., New York Gi 


PRESTR) ot ASTER GLA 
U/ ASTER 


Car Owners! Meet Master GI 
Inster for new and used cars! Not a wax—not an. 

—not a paint!—nothing that “smears” over the surface. 
MASTER GLAZE is a uniave discov liquid 


Bie dart send your ; 
Cee iyits aoktiadl erwin We 


Fe 
FORDS, 
‘Checks WIND-WANDER & CURVE SWAY 
Promotes SAFETY & DRIVING EASE 
omen aee ea 
en ee 
Eerie ee 


MERCURYS, LINCOLN-ZEPHYRS 


‘Or OD. ing charges, 
SEDAY. Ghonty-wincee uaa. 


“onpeE. sway CHEK" TODAY, 
forproposlivon. 


THE BELFLEX CORP. 
Sy 2012 Sylvania Av = Tele 


ps 
BEATS 
the World 


's Largest Line of | Power Tools! 


1040 Catalog covers Me Woodworking 
grea, motgre {OF 6 wat 
250 South, nang 


Ilse elie ea poo 


ae a ae S13. ea. 


LIGHT POWER TOOLS 
= Time, | Money, Labor 


| Rome" shops, ‘and. factories. 
Many ‘new features andi. 


Test-Tube Magic Creates 
Amazing New Flowers 


which are composed of special drugs that 
speed up root growth; vitamin chemicals, 
permitting transplanting without the usual 
attendant shock; resins added to the soil to 
preserve humus from bacteria and thus in- 
crease the rate of plant growth—all these 
have played a part in recent advances. But 
most important of all has been the discov- 
ery of the magic effect of colchicine. 

Before it is applied to the plant, this yel- 
low powder is mixed with lanolin to produce 
a salve, or diluted in water for use as a 
spray or bath. Tiny amounts of the twenty- 
five-dollar-an-ounce drug are all that are re- 
quired. In water, the proportions run one 
part colchicine to from 250 to 250,000 parts 
water, A mixture as weak as one part to 
1,000 of water may prove too strong for 
some species, killing the plant. Every type 
of flower or vegetable appears to require a 
different concentration. 

Various methods are employed in treat 
ing the plants. Perfume atomizers are some- 
times used to spray the leaves. At other 
times, wicklike strings are employed to 
carry the colchicine to the plant stems. 
Again, the leaves are dipped directly in the 
fluid. “When the lanolin-colchicine mixture 
is used, it is rubbed directly on the plant. 
Always, the first effect seems disastrous. 

‘The plant becomes misshapen. Its leaves 
are distorted, roughened, and crumpled. 
Often they become thick and leathery. The 
explanation for these dramatic changes 
lies in the effect of the drug on the cells of 
the plant. Colchicine slows down the proc- 
ess of cell division. As a result each cell 
receives an increased number of chromo- 
somes, those microscopic bodies that carry 
hereditary characteristics from one genera- 
tion to the next. In general, an increase in 
the number of chromosomes means an in- 
crease in the size and hardiness of the plant. 

Consequently, scientists have sought arti- 
ficial means of boosting the chromosome 
count in plants. This has been achieved by 


mangling the tips of branches in some plants, | 


and in others by subjecting them to extremes 
of heat and cold. In recent years, bombard- 
ing seeds with X rays has proved effective. 

‘Yet, of several known aids, in none has the 
laboratory horticulturist found as exciting 
possibilities as in colchicine. With its ability 
to create new species of plants, this yellow 
powder has dramatically enlarged the op- 
portunities for bringing more valuable crops 
to farmer's fields and more beautiful flow- 
ers to back-yard gardens. 


MAY, 1940 


Please mention Porwtan Scresce Monruty when seriting to advertisers 


nowit’s yours ie as little as*127°° 
ind 


‘This year, choose a 4-CYLINDER motor . 
then, fisherman, you've got something! Something 
really special, that will add new thrills, new pleas- 
ure and satisfaction to every mile you travel on the 
water! Your motor will be aw Evinrude, because 
only Evinrude builds “fours”. . . incomparably the 
smoothest motors on the water! 9 


‘And ia Eviarade's new Zepbyr you 
can have all the advantages of Lcyline 
Ser construction compacted into a 
foror of popular sie and price. It's 
Timooth ay an eight » «> ight 38-3 twin” 
tne og acon ik pling # age 
speeds effordeasly and endlesly at 
‘slow crolling glide 
- CorPiloe Steting, 
Propeller Protection Clutch , « . Evinrude’s 
exclosive trouble: proof centrifugal pump 
poling. «all the features experienced 
Sshermed waat are your fa the new Zephyr! 


EVINRUDE” 
= LY 4yt 


SEND FOR FREE CATALOGS... 

Catalog of Evinrude's 9 brilliant 1940 

Y reodei ociding Ue and ‘handy 

at “Fours, Also Tito 

clit of Slaves pried i low a 

BEST, Bost-and- Mor Selecor” and 
Bost Biecary al FREE, We fody. 

wour Evinrude dealer: His nane 

Si lsted in your. classifed telephone 
dieecery under “Outboard. Motor” 


EVINRUDE MOTORS 
4417 N. 27th St, © Milwaukee, Wis. 
Erinrade Motors of Cacada, Peterbors, ‘Canada. 


227 


Prices F.0.8. Factory 


“So you think I don’t 
need SMOOTH-ON! 


HIS man knows that Smooth-On is simple 

to apply, makes dependable repairs, costs 
very little, and puts the defective part back into 
trouble-free service in a hurry. 
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tank puncture or similar emergency, a quick, 
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a mere incident out of 
what might otherwise be 
a catastrophe. 
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steam or water pressure 
and is not impaired by vi- 
bration or extreme tem- 
perature change. It re- 
stores perfect tightness also at stripped or loos- 
ened screws, bolts and nuts. Seeing is believing. 
Make any fair test, and you will be convinced. 


To assist in determining correct application 
and getting good results, we have issued the 
SMOOTH-ON HANDBOOK, which explains 
all Smooth-On compositions and their uses, and 
contains simple instructions and working’ dia- 
grams for stopping leakage and tightening loose 
parts under all sorts of conditions. This booklet 
should be consulted whenever the repair pro- 
cedure is in doubt. Having a 
small supply of | Smooth-On 
ready for an emergency is also 
a wise precaution, 

Buy Smooth-On in 134-02., 
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POPULAR SCIENCE 


Fighting Movie Wars 


(Continued from page 88) 


twelve-inch intervals in a zigzag pattern. 

An air mortar developed by Ponedel is 
the newest movie war-making machine. It 
consists of a storage tank for compressed 
air, an electrically operated release valve, 
and five air outlets. When the director calls 
for an explosion, Ponedel closes a switch, 
and compressed air forces a mixture of cork 
and earth upward with a swoosh to give a 
realistic explosion that is minus the danger 
of dynamite and powder. 

Year after year, the same group of movie 
veterans fights Hollywood's wars. Today 
they may be British, French, or American 
troops. Tomorrow they change uniforms 
and become German, Turkish, Italian or 
‘Mexican fighters, Most of them have actual- 
ly been under fire in Asia or Europe. They 
know how to relive the Hell of war—in the 
Argonne, at Gettysburg, or on Bunker Hill. 
‘They swing rifles and handle bayonets with 
calm assurance, and fall in the throes of 
agonizing deaths when the shooting starts. 

But the real fighters are the powder men. 
‘They must produce at short notice explos- 
fons which represent war, touching off thou- 
sands of charges around and under advanc- 
ing troops without injuring a man. In 
twenty years these wizards of powder have 
fought more battles than any professional 
soldier, and their casualty lists carry fewer 
than ten names. 


POPULAR SCIENCE 
Question Bee 


CHECK your answers in the Question Bee 
on page 124 against the list below. Give 
yourself five points for each one you had 
right. A total score of 75 to 85 is good; 
90 or better is excellent. 


Lb Be Xe 3c 861d 
Zd 6c 10. ¢ 14. b 18. ¢ 
3b Tb Iba 15. ¢ 19. ¢ 
4a Be 12b 16a 20d 


Money for Your Questions! 

‘Try your hand at making up interest- 
ing and amusing questions that will 
stump other readers! We pay $1 for 
each one accepted. Address the Question 
Bee Editor, Poputar Science MonTHLY, 
358 Fourth Avenue, New York City. 
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Western Sheriffs 
Go Streamline 


(Continued from page 115) 
quarters. Teletype machines, hooked up in 
batteries, pound out messages throughout 
the day and night, exchanging information 
with police and sheriffs’ departments a thou- 
sand miles distant, which may mean im- 
prisonment for a criminal who little suspects 
the deputy riding near-by holds in his hand 
a complete record of his lawbreaking. 

With two-way radio, instantaneous re- 
ports may be made of chases and captures. 
Not long ago an anonymous call tipped off 
headquarters that two burglars were rob- 
bing a building on a dark side road. The 
dispatcher called Car 251. As Deputy Wal- 
ter Talmadge acknowledged the flash, Paul 
Chaillie stepped on the gas. 

Fifteen minutes later, Chaillie spoke into 
the microphone: “Suspects ran into a corn 
patch.” Another four minutes and, “Sus- 
pects left car. We're staking on car.” Sev- 
en minutes later, “One returned and appre- 
hended.” Total time from call to arrest, 
twenty-six minutes. No old-time sheriff can 
tie that record. 

Station KQBY can reach out to cars at 
all corners of the large county. Its signals 
are picked up by receivers built to with- 
stand the constant pounding of twenty-four- 
hour service on washboard roads, of fast 
starts, hot chases, and quick stops. ‘The car 
transmitters likewise are expected to oper- 
ate at top efficiency, come what may. 

Roy Thompson and Dick White took out 
after a stolen car late one evening. While 
zipping along a paved highway at a mile-a- 
minute clip, the car struck a double dip, 
careened against a power pole and turned 
turtle. White was pinned to the seat and 
‘Thompson was thrown clear of the wreck- 
age. Painfully, Thompson crawled to the 
car, reached for the mike, and sent a mes- 
sage: “Car 223, calling Station A. Send 
ambulance immediately and notify power 
company lines down.” 

“Two thirds of his aerial was broken off, 
and his transmitter was upside down,” Lt. 
Charles Ellison, sheriff's radio chief, told 
me later, “but that message boomed through 
just like nothing had happened.” 

Rescuing drowning persons, helping those 
stranded by storms, carrying information 
about troop movements, and directing 
marching soldiers through traffic-clogged 
streets . .. these are important duties. Of 
greater consequence, criminals in Southern 
California know that these radio-equipped 
deputies shoot with deadly accuracy. 
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THE NATION’S INDEPENDENT HARDWARE 
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THAN HALF A MILLION POPULAR SCIENCE READERS 


Notice the date! April 25th through May 4th! 
It’s OPEN HOUSE at your favorite hardware 


store! And by Open House—your Hardware 
Dealer means WIDE OPEN! It means 
COME IN—BROWSE AROUND—find out about 


tools and hardware as you never did before. 
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“EVERY WEEK IS HARDWARE WEEK TO POPULAR SCIENCE READERS” 
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Why Car Fires Start 


(Continued from page 128) 


there is enough juice in the starting-motor 
circuit, and in the high-tension circuits be- 
tween the coil and the distributor and be- 
tween the distributor and the spark plugs to 
start a fire if you get a short circuit any- 
where where conditions are right for a fire 
to start. If your car is clean under the 
hood, the worst that is likely to happen is 
a bad smell of burning insulation and the 
replacing of a couple of lengths of wire. 
But if the pans around your engine are 
covered with a half-inch-thick mess of 
grease, old oil, and gasoline which has spilled 
out of the carburetor, with maybe a couple 
of handfuls of oily waste stuck in it, any 
spark from a short circuit or from a back 
fire is likely to start a blaze. 

“To keep your wiring system from going 
haywire, you should check it every couple of 
months," Gus advised. “If Mrs, Miller had 
had that done, her car wouldn't have caught 
fire. The wiring is too burned to spot just 
what caused the trouble, but it's a cinch that 
it was a short circuit. If the insulation of 
a wire looks—or feels—as if it is pretty 
well baked out, replace the wire with a new 
one. Give special attention to the insula- 
tion of the wiring between the battery and 
the starting motor—it has to carry the 
heaviest load. See that no wires can come 
into contact with any moving part. If the 
insulation of any wire is broken, or even 
slightly chafed, either replace the wire or 
wrap the chafed place with tape. But re- 
member never to use friction tape on a high- 
tension wire—it won't insulate ignition cur- 
rent, and it won't hold if it gets a little 
greasy. Use linen tape and shellac it. See 
that all the connections are tight—that they 
are properly soldered and taped. And be 
sure to take an extra-careful look at the 
end of every stranded wire. See that the 
strands are twisted together and soldered.” 

“We get you, Gus,” Knowles said. "Just 
make certain that the current in every cir- 
cuit is guarded against leaking out, and you 
won't have any short circuits.” 

“That's the big idea,” Gus said, reaching 
for his coat and hat. “If you don’t have 
any short circuits, it is reasonably certain 
that you won't have any car fires—unless, 
of course, you're dumb enough to drop a 
lighted cigarette on your upholstery. The 
way cars are built today, fires are unneces- 
sary. Most of the few we have aren't very 
serious—unless they are the result of a col- 
lision that breaks a gas tank—but some of 
them are expensive. Ask Henry Miller— 
after Joe sends in the bill!” 
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Stunts with Calcium 
Continued from page 194) 


amount of cold water, and the cellulose will 
precipitate out, in the form of fine white 
particles. 

Another compound, calcium acetate, may 
be made from your precipitated chalk, or 
from your calcium carbonate “jelly.” Trans- 
fer small portions with a celluloid spatula 
to a beaker containing warm acetic acid, of 
anywhere from twenty to fifty percent 
strength. Again, effervescence occurs as 
carbon dioxide gas is liberated. When no 
more calcium carbonate will dissolve, filter 
the solution and stopper it in a bottle. Do 
not attempt to crystallize the liquid, which 
might become coated with calcium carbon- 
ate by exposure to the carbon dioxide in the 
air, 

If you heat solid precipitated challs, it will 
decompose. Carbon dioxide gas will be lib- 
erated, and calcium oxide (unslaked lime) 
will remain, Add water to calcium oxide, 
and this chemical in turn is converted into 
calcium hydroxide (slaked lime). Dissolve 
the latter in water, and you will have what 
is known as limewater. But you will not 
be able to get much calcium hydroxide to 
dissolve. Even heat will not overcome its 
comparative insolubility. Both calcium hy- 
droxide and calcium acetate differ from most 
chemicals in that less of them dissolves, in- 
stead of more, when the water in which 
they are placed is heated. 

To show this, make saturated solutions 
of calcium hydroxide and of calcium ace- 
tate, using water at room temperature. Fil- 
ter the solutions and place each one in a 
test tube fitted wih a one-hole stopper, 
which carries a protruding piece of straight 
glass tubing six to ten inches long. Then 
heat each solution. In both cases, the liquid 
will turn white with crystals, thrown out of 
solution by the rise in temperature. The 
glass tubing serves as an air-cooled con- 
denser, returning to the test tube any water 
that has been evaporated, so that the 
amount of solvent remains constant and 
the precipitation must be due solely to the 
change in temperature. 

So that you can complete the gamut of 
changing familiar calcium compounds into 
one another and back again, here is the 
method of preparing calcium sulphate, which 
commonly goes by the name of gypsum. 
Simply mix a solution of any soluble cal- 
cium salt, such as calcium chloride or cal- 
cium nitrate, with a solution of any soluble 
sulphate. Calcium sulphate will then precip- 
itate. Filter out the solid chemical, and 
wash it while it is on the filter paper. 
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Your Microscope Reveals 
Bones in Sponges 


(Continued from page 197) 


and of the chitinous skeletons of sponges. 

‘You can find fresh-water sponges growing 
around the stems of plants or hanging down 
from the bottoms of timbers that have been 
floating for a long time in water. 

As for marine sponges of the commercial 
type, obtaining specimens of their skele- 
tons is easy. You merely snip a small piece 
from a bath sponge, and look at it through 
your microscope. You will find that it is 
made up of a maze of horny stems connected 
| to form a continuous network. 

Marine sponges that produce limestone 
(calcareous) skeletons can be found along 
the beach, or their spicules separated from 
seashore sand. To collect the spicules for 
study, you must treat the sponge with po- 
tassium or sodium hydroxide (lye) solution 
to dissolve the fleshy parts. This is best done 
by putting the material into a strong caustic 
solution that has been heated, If necessary, 
heat further, until the sponge disintegrates. 

Pour off the hot alkali carefully, and add 
fresh water to the residue. Let settle, and 
pour off again. Add more water and re- 
peat until the collection of spicules has been 
thoroughly washed. (CAUTION: In han- 
dling hot caustic solution, keep it off the 
skin and clothing, and anything else it 
would damage.) 

Fresh-water sponge skeletons are made of 
imperishable silica, and usually are sepa- 
rated out by putting the specimen into test- 
tubes containing strong nitric acid, and boil- 
ing over a gas or alcohol flame. When the 
sponge has disintegrated, the acid is set 
aside to cool and settle, It is then poured 
off, and the remaining residue of spicules 
washed as before. Sometimes nitric and 
hydrochloric acid are used together. (CAU- 
TION: Handle strong acid with extreme 
care, and keep it off your clothing and skin. 
Be doubly careful when boiling it, and use 
only small quantities at one time. Perform 
the operations either outdoors, under a 
chemical hood that will carry away the 
fumes, or in some other place where ventila- 
tion is good and away from your face!) 

Sponge spicules can be found in the debris 
‘on the bottom of bodies of water, and are 
often seen among diatoms and other ob- 
jects obtained from sand. Sometimes no 
chemical treatment is needed to reveal them. 
They can be seen at 100 diameters, but 
to study them in detail you must use fairly 
high powers of your microscope, something 
around 300 to 500 diameters, 
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Gue like an Indian through all the 
winding watercourses of the woods. 


noe, the modernized birchbark. Light 
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No.415-YC, 914) 
by 3' bed Works 
Bench Lathe with M 
reversing motor ai 
countershaft. Shipping 
weight 320 Ibs. $127 


@ The South Bend 9-inch Workshop Lathe is known among 
mechanics as the Universal tool. Practically every type of 
machine work can be done on this back-geared, screw- 
cutting precision lathe. The variety of work done on the INSIST— 


lathe makes it an essential tool for any shop. On These: Features 
Practical Attachments For All Classes of Work *Heat-trested alloy stee! head 


Stock spindle with capillary oll: 
GEN ERAL—Milling, Grinding, Drilling, Boring, Wood Turing. 
PRODUCTION —Bod Turrot, Double Tool Rest, Hand Lever Collet 
Equipment, Hand Lever Tailstock. 
TOOL ROOM — Taper Work, Hand Wheel Collet Equipment, Microm: 
eter Carriage Stop, Thread Dial Indicator. 


AUTOMOTIVE — Valve Refacing, Armature Truing, Piston Flalshing, Thread range 4 to 160 per inch. 
Connecting Red Boring, Differential Truing. All steel! and iron construction. 
SOUTH BEND LATHE WORKS 
846 East Madison St., South Bend, Ind., U.S.A. ‘© Ball thrust bearing on spindle, 
© Drum type reversing switch, 
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You may worry about your wife’s 


hat 


but here is one worry you can avoid 


If it isn’t one thing to worry a man it’s an- 
other—bills, bosses, the wife’s hat—they’re all 
the same—worry, worry, worry. 

‘That's why it’s such a wonderful feeling to 
find perfect Peace Of Mind about something, 
once in a while. 

If you let us Marfak your car every 1,000 
miles, you'll have Peace Of Mind every 
mile you drive. 

For Marfak is Texaco’s famous, standard- 
ized 40-Point Lubrication Service—every 
point checked and properly cared for. 

And at every vital friction point, we use 
Marfak—an extra tough lubricant —from 
which the service takes its name. 

Marfak is so tough, in fact, it lasts twice 


as long as ordinary grease, Why not drive in 
and let us Marfak your car? 


TEXACO DEALERS INVITE YOU TO tune in the 
TEXACO STAR THEATRE—A full hour of all- 
star entertainment—Every Wednesday night 
—Columbia Network—9:00E.S.T.,8:00C.S.T., 
7:00 M.S.T., 6:00 P.S.T. 


TEXACO'S 40-POINT LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 


OUT IN SANTA 
BARBARA, West 
Coast girls play a lot of 
polo. Peggy McManus, 
shown about ¢o mount 
one of her ponies, is a 
daring horsewoman 


often breaks and trains 
her own horses. She 
has carried off many 
cups and ribbons at 
various horse shows 
and rodeos. 


SPEED'S THE THING 
IN A HORSE, BUT | LIKE MY 
CIGARETTES SLOW-BURNING, 
THAT MEANS CAMELS, 
THE CIGARETTE THAT GIVES 
ME THE EXTRAS | 


PEGGY 
a swell 
crack rifle shot 
Rauge automatic shotgun like an 
expert. She picks Camels as the 
all-‘round” cigarette. "They're 
e fragrant, 


McMANUS (above) 


milder, cooler, and 
Pegay says.” By burning more slow- 
ly, Camels give me extra smokes, 
Penny for penny, Camels are cer- 
tainly the best cigarette buy 


MORE PLEASURE PER PUFF 
++» MORE PUFFS PER PACK! 


Cam els — the citarelte 


fl 


NORTH, SOUTH, EAST, WEST — 
people feel the same way about Camel 
cigarettes as Peggy does. Camels went 
to the Antarctic with Admiral Byrd 
and the U. S. Antarctic expedition. 
Camel is Joe DiMaggio's cigarette, 
People like a cigarette that burns 
slowly. And they find the real extras 
in Camels—an extra amount of mild- 
ness, coolness, and flavor. For Camels 
are slower-burning. Some brands burn 
fast. Some burn more slowly. But it is 
a settled fact that Camels burn slower 
than any other brand tested (see 
Jeft). Thus Camels give extra smoking 
«+a plus equal, on the average, to five 
extra smokes per pack. 
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